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TEANSACTIONS 


OF THE 

HIGHLAND AND AGEICHLTHEAL 
SOCIETY OF SCOTLAND. 


PRELIMINARY NOTICE. 

It has been customary for the Directors to prefix to the first 
number of each volume of the Transactions a Preliminary 
Notice,’’ briefly setting forth the progress of the Society, and the 
objects which have chiefly engaged its attention during the two 
preceding years. The number of the Transactions published in 
March having completed the fourth volume of the new series, it 
becomes the duty of the Directors to issue the usual statement, 
which, it is believed, must prove satisfactory on all points con- 
nected with the position, prosperity, and eflSciency of the Society. 

Members. — In introducing the two last volumes, the Direc- 
tors ventured to anticipate that the Society would continue to 
command the countenance and co-operation of the agriculturists 
of the country, and maintain its place in public opinion as an insti- 
tution of national importance and deserving of support. The 
surest test of this is to be found in the increase of its members. 
Since 1849 the list has been subjected to a rigorous revision ; the 
names of many, whose decease had escaped notice, have been, 
expunged ; while others have been permitted to retire, who from 
circumstances were led to tender their resignations. The more 
frequent vacancies, now annually occurring among the older 
members, must also be kept in view when estimating the nu- 
merical strength. In these circumstances, it affords the Direc- 
tors much gratification to report that the Society has now on 
its roll 2775 names — a greater number than has appeared at any 
previous period of its history. A mere maintenance of existing 
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strength would be creditable to a body so long established ; but an 
increase of one hundred and twenty^ within two years, affords a 
significant proof of its Titality. 

An important measure connected with membership was recently 
sanctioned. Previously, the subscription of twelve guineas for 
life, or of <£1, 8s. 6d. annually, was payable by members of all 
classes ; but it was suggested that a differential rate should be esta- 
blished in favour of tenant-farmers. The Directors were of opi- 
nion that such a concession was equitable, and that a tenant was 
fairly entitled to join the Society at a smaller contribution 
than a proprietor, his interest in the land being in general 
neither so extensive nor of so permanent a character. They 
considered, also, that it would have the effect of establishing the 
desire of the Society to extend its connection with the practical 
agriculturists of the country, and of removing an impression 
erroneously entertained in some quarters, that it is exclu- 
sively a body of landowners. After ascertaining that the change 
would be acceptable to those for whose benefit it was intended, the 
Directors submitted a proposal to the General Meeting in J anuary 
1850, that all tenant-farmers, members of any Local Agricultural 
Society, should be eligible for election on payment of five guineas 
for life, or of ten shillings annually. This was, in terms of the 
charter, again brought before a General Meeting in June 1850, 
when a bye-law, giving effect to the alteration, was unanimously 
approved of. In limiting the privilege to members of Local 
Associations, the object was to protect the interests of these 
valuable bodies, and to prevent the increased facilities afforded 
for joining the Society, from possibly affecting that support to 
which they are so well entitled. The Directors are happy to have 
it in their power to report, that the measure has been properly 
appreciated by the farmers, and that, notwithstanding the depres- 
sion which prevails in agriculture, a considerable number have 
already availed themselves of it. 

General Shows. — The Meeting which took place at Glasgow 
in August last, was unquestionably the most successful and 
important ever held under the auspices of the Society, whether as 
regards the magnitude of the exhibition, or the lively interest 
manifested in it by all classes. It afforded a striking instance of 
the utility and practical good of such meetings, and of the pro- 
priety of adhering to them ; at the same time it proved that the 
lapse of one year was not disadvantageous, but that it rather sti- 
mulated competition, and enhanced the value of the Meeting. As 
has already been intimated, there will be no Show for the present 
^ the Directors have much pleasure in announcing that 
the Society will meet at Perth in 1852. It is above fifteen years 
since it last visited that district, which, from its agricultural import- 
ance, central situation, and facilities of access, is admirably quali- 
fied to produce an exhibition useful to the country, and creditable 
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to the Society. The classes of stock for which premiums will be 
offered have already been advertised, and are included in the So- 
ciety’s Book of Premiums. They will again be published, together 
with the list of implements, in ample time to enable intending 
competitors to make the requisite preparations. 

CHEMioAii Depaktment. — 111 the introductory notice to the last 
volume, the formation of the Society’s Chemical Department and 
the appointment of Dr Andei'son were announced. During the 
period that has since elapsed, this establishment has been in active 
and beneficial operation ; a commodious and thorougly appointed 
laboratory has been provided by Dr Anderson, with the assistance 
of the Society ; and he has more than fulfilled his engagements in 
the number and efficiency of the staff of assistants maintained by 
him. The department is under the general supervision of a com- 
mittee composed of eminent chemists and practical farmers, and 
comprising the Professors of Chemistry, Agriculture, Botany, 
Materia Medica, and Medical Jurisprudence. The work per- 
formed in the laboratory is of two descriptions — consisting, on 
the one hand, of subjects selected for investigation by the 
committee; and, on the other, of analyses and information 
applied for by individual members. Under the first division, 
many questions of a high scientific character and direct practical 
bearing have been remitted for Dr Anderson’s consideration. 
Some of these, such as the analyses of the wheat soils of different 
districts of Scotland — the examination of certain shales, &c., in 
which red clover succeeded and failed — the inquiry into the econo- 
mic uses of peat — and various minor investigations, have already 
been disposed of, and their results published in the Transactions. 
Others have necessarily been spread over a longer pei’iod. Among 
the more important of these, an investigation of turnips, grown 
under different circumstances, is nearly completed; while an 
analysis of the various substances that can be used as food for 
cattfe — an examination of the different clovers — and other 
imjuirios, are more or less advanced. The information supplied 
to individuals comprises a vast variety of subjects — such as analyses 
of soils, manures, waters, ores, clays, vegetable products, refuse 
of manufactories — iu fact, every description of analysis that can be 
supposed to come under the attention of the agricultural chemist. 
Some of these, it may bo noticed, have had the effect of detecting 
daring adulterations, whicli would otherwise have passed unno- 
ticed. The Directors have, therefore, much satisfaction in report- 
ing, that tlie utility and practical advantages of the chemical 
department have surpassed the anticipations which led to its insti- 
tution, and that Dr Anderson has discharged the important 
duties of his office in a manner well worthy of his high position in 
the scientific world. They cannot, under these circumstances, 
but express surprise and regret that the support contributed to 
this department by the public should continue to be so inadequate. 
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It is their duty to state, that the subscription in aid of it is insuf- 
ficient for the purpose, and inconsistent with what might have 
been looked for, in such a cause, from the agriculturists of Scot- 
land ; and it should be made known, that the exigencies of the case 
cannot be met by the ordinary funds of the Society, without 
materially interfering with its other objects. They would, 
therefore, express an earnest hope, that this most useful and 
important section of the Society’s operations will not be per- 
mitted to languish, for want of that support, to which it is so well 
entitled, and which it is the interest of all connected with agricul- 
ture to bestow. 


Veterinary College. — This establishment not only continues 
to maintain, but is extending, its character as one of the first semi- 
naries of the day for the education of Veterinary Surgeons. The 
number of students attracted to it from all quarters is annually 
increasing ; while the qualifications of its teachers, and the eJfi- 
ciency of the course of instruction pursued by them, have been 
well verified by the results of the recent examinations. These 
had for some years been in abeyance; but in 1848 the Society saw 
fit to re-establish them, and again to issue its veterinary diploma. 
To the assiduous efforts and personal supervision of Mr Burn 
Murdoch, as Chairman of the Society’s Committee in connection 
with the Collep, are, in a great measure, to be attributed the 
pccess which has attended the examinations, and the value which 
is attached to the diploma. It is with regret that the Directors 
have to announce that gentleman’s resignation, after having dis- 
charged the duties of his office, with advantage to the public and 
credit to the Society, during a period of sixteen years. He has 
been succeeded, however, by one under whose direction the College 
IS not likely to retrograde : the Directors allude to Mr Coodsir, 
the eminent Professor of Anatomy in the University of Edin- 
burgh. The recent examinations were conducted by him 
aided by a large body of distinguished professional men, in a 
manner so searching and rigorous, in the various departments 
ot practice and science, as to afford the public a guarantee 
that the students, who received the Society's diploma, are well 
qualified to enter on the duties of their profession. The 
Directors are bound gratefully to acknowledge the liberality witli 
which so many inedical men of the highest standing co-operated 

objects of the 

hppn have only farther to report, that the diploma has 

jeZ '''' veterinary surgeons during the last two 

well fitted for the pages of the TransactioDs, were not so aiift- 
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able for a public meeting, embracing, as they frequently did, 
details and calculations of an elaborate dharacter. The Direc- 
tors were, therefore, desirous of popularising the proceedings, 
and of infusing into them a greater degree of discussion; 
and for this purpose they invited the co-operation of the farmers, 
who readily entered into their views, by selecting subjects, and 
by coming forward to join in the discussions. The experiment 
has proved most successful, and the meetings have been of a 
highly valuable and interesting description, and have excited 
much notice in the agricultural world. Questions of practical 
bearing have been introduced; valuable information has been 
'disseminated; and the discussions have been conducted in a 
manner creditable in the highest degree to the professional 
knowledge, scientific acquirements, and literary attainments of 
the Scottish farmer. 

Museum. — Mr Lawson, the conservator, continues to superin- 
tend the Museum to the entire satisfaction of the Directors. The 
increasing numbers who avail themselves of the institution prove 
that it is an object of public interest and attraction. From 
1st May 1849 to 1st May 1851, it was visited by 31,474 persons. 

Finance, — The Directors can report more satisfactorily in 
reference to the pecuniary position of the Society than on some 
former occasions. In 1846 it was found necessary to apply 
^1500 of invested funds in extinction of various liabilities which 
had been permitted to accumulate. It has since been the object 
of the Board to replace this sum. For that purpose they have 
for some years laid aside one-third of the payments made in 
composition of annual subscriptions ; and they have succeeded in 
replacing <£*1000 of the amount withdrawn from the capital in 
1846. 

Premiums. — The Directors have endeavoured so to expend the 
funds committed to their charge, as to give the greatest possible 
effect to the different objects of the Society. Experiments in 
tho science and practice of agriculture, mechanical invention, 
the reclamation of waste lands, and improved arboricultural 
management, have all received encouragement. The seeds of 
cereal grains, grasses, and roots, tho cultivation of green crops, 
dairy produce, ploughing, and tho general management of the 
farm, continue to bo tho objects of premiums ; while the system 
of cottage and garden competitions has been maintained. The 
greater part of tho fund has, as formerly, been applied in assist- 
ing exhibitions of stock at local shows. The Directors are fully 
sensible of the advantages arising from the connection which is 
thus maintained between tho Society and its numerous off-shoots, 
and^they would willingly, were it in their power, entertain every 
application for assistance emanating from a local association. For 
this, however, the means of the Society are inadequate, more 
particularly at present, owing to the heavy outlay required for 
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the chemical department, in consequence of the insufficient 
support otherwise accorded to it. They have only to add, that 
they endeavour to exercise the patronage of the Society in this 
respect with the strictest impartiality. 

Publications, — A desire has, on more than one occasion, been 
expressed by influential members of the Society, to see an altera- 
tion effected in the mode of publishing the Transactions, and 
it has been suggested that they might advantageously be 
issued at shorter intervals. This matter has received the careful 
consideration of the Directors ; but it was found that, for the 
present, no change could be well effected. The proceedings of 
other bodies, similar to the Society, are not generally published 
more frequently ; indeed, the papers received ^in competition for 
premiums, and available for the Transactions, are, for the most 
part, too voluminous for an abridged publication, while their 
character rarely admits of their being printed in Parts. Any 
alteration, such as has been proposed, would, besides, involve an 
outlay which the Society cannot afford, if its other important 
purposes are to be pursued. The agreement with Messrs Black- 
wood has accordingly been renewed for two years, the period 
requisite for the publication of another volume ; their engagement 
being to print the Transactions along with their own Journal, on 
receiving a trifling allowance from the Society. As the two 
publications are frequently confounded, it may be proper to 
notice, that the first portion of each number consists of the 
Journal of Agriculture — the exclusive property of Messrs Black- 
wood 5 the Transactions ioxm the second part, for which alone the 
Society is responsible. 

Ordnance Survey. — The Society has for many years taken a 
lead in reference to tliis important national undertaking, and, 
through repeated applications to Goverament, has endeavoured 
to accelerate its progress. Small additions have, from time to 
time, been made to the means allowed for it ; but these are still so 
incommensurate, that if not materially increased, the work Ctiniiot 
be completed within the present century. The attention of Par- 
liament has at length been awakened to the subject, and a com- 
mittee of the House of Commons was recently appointed to report 
on the state of the Scotch Survey; the attendance of the Secre- 
tary was required by the Committee, and by means of his evidence 
the views and wishes of the Society have been fully laid before it. 
The Directors lately presented a memorial to the Lords of the Trea- 
sury, praying for a reduction of the size in which the maps are being 
engraved and published. While they recommend the prosecution 
of the Survey on a scale of six inches to a mile, and the preparation 
of drawings on that scale to be deposited with Government for 
reference, they are convinced, after very mature inquiry, that the 
engraved maps will better answer all practical and scientific ends 
if reduced to one inch to a mile. This is established by the 
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experience of Ireland, where the six-inch maps have proved in- 
operative for most useful purposes. The proposed reduction will, 
besides, enable the Ordnance to shade the maps, which is an 
essential feature of the work, while it will create a very con- 
siderable pecuniary saving, and thereby accelerate the completion 
of the Survey. 

Honorary Secretary. — This office was created by the Charter 
of 1834 ; and the late Mr Macdonald of Staffa, who had for many 
years acted as Secretary, was the first who filled it. He was 
followed in 1839 by Sir Neil Menzies, and on his death in 1844 
Mr Hope Johnstone was chosen to succeed him. It was with 
great regret that the Directors received that gentleman’s resigna- 
tion last year, knowing, as they did, how well he was qualified 
for the office, and the interest taken by him in the Society. In 
looking for a successor, they had no hesitation in proposing Sir 
John Stuart Forbes, who had for fifteen years acted as the Treasurer 
of the Society, and had on all occasions approved himself its 
consistent and firm supporter. There has been no other change 
among the permanent officers, from all of whom the Directors 
continue to I’eceive the best support and assistance. To the Secre- 
tary, Mr Hall Maxwell, the Board have to acknowledge their 
special obligations, and to record in particular their sense of the 
zeal and ability shown by him in planning and conducting the 
admirable arrangements for the great exhibition of last year. The 
general establishment for 1 851 is as follows : — 


PRESIDENT. 

His Grace the DUKE of ROXBURGHE, K. T. 

VICE-PRESIDENTS. 

LORD BLANTYRE. 

LORD DOUGLAS. 

The EARL or MANSFIELD. 

The earl of ROSSLYN. 

EXTRAORDINARY DIRECTORS. 

Sir JOHN MAXWELL of Polloc, Bart. 

Sir JAMES ANDERSON, Lord Provost of Glasgow. 
WILLIAM LOCKHART of Milfcon-Lockhart, M.P. 
ALEXANDER SMOLLETT of Bonliill, M.P. 

JOHN MURRAY of Polmaise. 

Sir ROBERT MENZIES of Meiizies, Bart. 

Sir DAVID DUNDAS of Dunira, Bart. 

Admirae Sir CHARLES ADAM of Blair-Adam, K.C.B. 
Colonel LINDSAY of Balcarres. 

0. TYNDAL BRUCE of Falkland. 

ORDINARY DIRECTORS. 

Thomas George Mackay, W.S. 

John Dickson, Saughton Mains. 

George Falconar, Edinburgh. 

Sir Adam Hay of Haystoun, Bart. 

Richard Trotter of Mortonhall, 

George Makgill of Kemback. 
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Alexander Campbell of Auchindarroch. 

Lord William Douglas. 

James Ballantynb of Holylee. 

Willum Burn Callander of Prestonhall. 

James Aitchison of Alderston. 

Alexander Hat of Hardengreen. 

Sir Alexander C. Gibson Maitland of Cliftonliall, Bart. 

Robert Maclachlan of Maclachlan. 

James Moncriefp Melville of Hanley, W .S. 

Charles Halket Craigie Inglis of Cramond. 

William Dudgeon, Leith. 

Sir James Waleer Drummond of Hawthornden, Bart. 

Robert Steuart of Carfin. 

James Campbell, Edinburgh. 

William Mackenzie of Muirton. 

John BRohiE, Abbey Mains. 

John Gibson, Woolmet, 

Archibald Trotter of Dry den. 

James Anstruther, Edinburgh. 

Robert BiLPouR Wardlaw Ramsay of Whitehill. 

Anthony Murray of Dollerie, W.S. 

Steuart Bayley Hare of Calderhall. 

John Hutton Balfour, M.D., Professor of Botany, University of Edinburgh. 
David Anderson of St Germains. 

OFFICE-BEARERS. 

Alexander Maconochie of Meadowbank, Treasurer, 

Sir John Stuart Forbes of Fettercairn, Bart., Honorary Secretary, 

John Hall Maxwell of Dargavel, Secretary, 

Rev. James Grant, D.D., Chaplain, 

Archibald Horne, Auditor, 

Thomas Anderson, M.D., Chemist, 

Henry Stephens, EdUor of Transactions, 

William Blackwood and Sons, Publishers, 

Neill and Company, Printers. 

Charles Lawson, Seedsman and Nurseryman* 

Wiilliam Dick, Professor of Veterinary Surgery, 

James Mackay, Silversmith. 

Alexander Kirkwood, Practical Medallist. 
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ON PUERPERAL RED WATER IN COWS. 


By Mr M. Cuming, V.S. Ellon, Aberdeenshire. 


[Premium, Ten Sovereigns.] 


In offering the following contribution to the pathology of the 
disease known as “ red water,” it seems necessary to deSnc accu- 
rately the extent and limits within which the investigations it con- 
tains are confined. Under the genei'ic name of red water ” have 
been described, by various practical authors, diseases essentially 
differing in their nature, their causes, and commonly in their ter- 
minations ; in fact, agreeing only in the colour of the urine voided 
during their continuance. In consequence of this, much obscurity 
has involved the nature not only of one, but of all the diseases 
so treated of. The attempt to unite, under one description, 
things widely different, has caused some of those whose province 
it has been to collate and gencx’alise upon the infoi-mation of 
others, rather than to observe for themselves, to complicate and 
confound those different ailments which agree only in this one 
symptom ; and hence to confuse Instead of to elucidate their indivi- 
dual pathology. In trying to indicate a disease agreeing more 
or less with all the descriptions given, they have missed their 
aim, and imagined one agreeing with none. 

In the hope of avoiding this error, and believing that an accu- 
rate delineation and satlsfactoiy account of one form of disease 
tends more to the improvement of veterinary science than a much 
wider range of inquiry of a more general nature, the following 
remarks are designed solely to refer to that form of rad water 
known to occur in milk cows, and which generally follows 
within a short time after their calving. This disease, from its 
constant connection with the parturition of the animal, I shall 
take the liberty, for distinction’s sake, of calling puerperal red 
water. The other ailments that have been occasionally described 
under the same name — viz., red water occurring in young or male 
animals, being less common, and arising from causes either of an 
accidental or partial prevalence — ^I shall not allude to, farther than 

TRANS.— JULY 1851. B 
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is necessary to make plain the difiference between them and tbe 
disease under notice. 

History of the Disease, — Puerperal red water (known also as 
“ black water,” “ bloody urine,” &c.) is but of modem origin. So 
far as I am aware, it is but coeval, in this country, with the intro- 
duction of turnip husbandry, and seems to have prevailed to the 
greatest extent, and with the most fatal severity, in the period suc- 
ceeding the general introduction of this root as a field crop, and 
preceding the improvements that have taken place In the breeds of 
cattle consequent upon the distribution over the country of the 
Durham and other fast-growing varieties. Twenty years ago tlie 
writer of this recollects conversing with more than one aged farmer 
who described to him the introduction of turnip culture into Aber- 
deen and Banff shires, and generally in the north of Scotland ; and 
also mentioned the occmTence of red water in cows after calving, 
during winter and spring, as one of the consequences of the use of 
this root. At the present time, throughout the same district, (and 
it is to this only that the following remarks apply,) the disease has 
become almost unknown on those farms where improved stock are 
kept; while, in many of the less foiward parts of the country, 
where the native breeds still prevail, it is of common enough 
occurrence. In the experience of the last five years I have found 
but two cases of red water (and these of the mildest sort) happen- 
ing among cows of the short-horn or cross breeds, although during 
the greater part of that time I have attended upon a number ot’ 
farms where this sort is almost exclusively kept. On the other 
hand, I have met with more than twenty cases belonging to 
crofters or cottagers, who keep only two or three cows, and these 
commonly of the old native kind. Bed water, then, in the present 
state of agriculture in the north of Scotland, is essentially a disease 
attacking the poor man’s cow ; and, to be seen and studied, requires 
a practice extending into the less favourably situated parts of the 
country. ^ On large farms, where good stock is well kept, and in 
towns’ dairies, where artificial food is used to supplement the 
supply of turnips, it is seldom now seen. 

In tracing the recorded history of red water in our veterinary 
literature, it should be borne in mind that, in addition to the puer- 
peral form of the disease, we have mixed up with it descriptions 
of red water arising from certain peculiarities of pasture, and 
hence^ attacking indiscriminately whatever kmd of animal is put 
upon it ; red water produced by the fatigue of driving the animals 
irom one place to ainother; red water produced in summer by 
excessive and protracted drought, and affecting aU kinds of cattle 
exposed to it ; red water arising from blows, hurts, or strains ; and 
red water a consequence of inflamed kidneys.— ( Vide Essays on red 
water m ^arterly Journal of Agriculture; article red water ” 
i armers Senes, Lihrary of Useful Knowledge; &c.) 
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In any attempt to bring under one description diseases of such 
various origin, it is evident that the pathology must be far from 
satisfactory. White, the earliest author I have consulted on the 
subject, sets red water down as a “ relaxation of the kidneys, which, 
instead of admitting urine only to pass through them, yield or 
give way when there is any unusual determination of blood to 
them, and suffer blood also to pass as well as urine.” Webb, a 
writer of some popularity in the north, and whose Farmer’s 
Guide” is in almost every farmer’s library north of the Grampians, 
holds something like the same opinion. This disease,” says he, 

affects black cattle at all ages, and has proved very destructive 
to dairy stock for some years past. Cows, when newdy calved, 
are very liable to it ; and if early means are not used to check its 
progress, iV commonly terminates in death. There are various 
opinions amongst cattle-doctors concerning the cause of this 
disease, but no one has yet led to any satisfactory or evident proof. 
I am fully persuaded that the malady does not proceed from any 
one cause in particular, but from a combination of causes which 
may affect the system, and produce unusual secretion of serum or 
lymph ; and from whatever cause it may happen, if a redundancy 
of this matter exists within the system, it will obstruct the 
circulation ; and the effects it produces are either a stagna- 
tion or a rupture of the small blood-vessels-, and if the blood 
passes off with the urine, it constitutes the disease or the term of 
red water.” 

Mr Thomson, one of the writers, and by far the ablest on red 
water, for the Highland Society’s Premium in 1830, makes the 
disease to be one of the liver, and the colour of the urine to be 
owing to bile taken up by the absorbents and passed into the 
blood. 

Mr Youatt, in his work on cattle, adopts something like the 
same views; only, to account for the variety of symptoms and 
appearances which he found described, he supposes an acute and a 
chronic form of the disease. 

In the Veterinarian^ since the date of the work on cattle, several 
veterinary surgeons, both English and Scotch, have contributed 
cases of, or articles on, red water ; and many of their descriptions 
of symptoms and post-mortem appearances are remarkably true to 
nature ; but in none of them that I have seen is a satisfactory 
rationale of the disease given ; nor, with one exception, is there 
any attempt made to clear up what one would have thought should 
have been the first point of inquiry — ^viz., the cause of discoloura- 
tion in the urine. The various opinions as to the primary seat of 
the disease seem to oscillate between attidbuting it to disorder of 
the liver and of the other digestive organs, particularly the third 
stomach ; while some, again, connect it with derangement of the 
functions of the uterus; but no uniformity of appearances after 
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death has been observed in the state of these organs, nor has any 
satisfactory connection been traced between the signs of disease 
seen in them, either during life or after death, and the colour and 
other conditions of the urine. 

Such is a brief general outline of the present state of our 
veterinary literature in regard to red water. References of 
a more special kind will be made to some portions of it when 
describing the symptoms and mst-morter/i appearances of the 
disease. 

Symptoms , — The following are the symptoms as noted at the 
time in a weU-marked case of the disease : — Nov. 6, 1847 : cow a 
week calved ; had been giving milk abundantly, but secretion now 
gone ; great general debility ; pulse 100 per minute, and weak if 
felt at the extremities, but with strong bounding action of the 
heart ; extremities cold ; mucous membranes blanched ; bowels 
constipated ; appetite and rumination gone ; urine dark red or 
claret colour ; bleeding was tried to the extent of about a quart, 
but had to be stopped in consequence of faintness coming on ; blood 
thick, but not coagulating firmly, and of a dark claret hue, as 
if loaded with colouring matter. A poriion of urine, examined 
under a powerful microscope, presented no blood globules nor 
organised matter, wuth the exception of some fragmentary- 
looking shreds, like broken-down epithelial cells ; it was slightly 
acid, showed floculent-llke coagula on addition of the strong 
acids and solution of hyd.-bichlor. ; evaporated to dryness, it 
left 2.7 per cent of dry matter. This animal died. The 
treatment and post-mortem appearances will be noticed each in 
its proper place. 

In another case, occumng on the 9th of the same month, I find 
the following noted : — Cow, when first seen, rather weak ; pulse 
70 to 80 per minute, pretty strong ; extremities cold ; appetite and 
rumination suspended; mucous membranes blanched; urine co- 
pious, very dark claret in colour: milk gone; bowels constipated; 
urine, specific gravity 1024*5, with the same chemical reactions, 
and about the same quantity of dry matter as in the former case. 
This animal recovered. The treatment will be given under that 
head. 

Instead of giving a further detail of cases, which would only be 
a repetition of the same symptoms, the following extracts, from a 
few of the best narrated cases in the Veterinarian^ will show the 
coincidence between the appearances of the disease, as occurring 
in different localities, and noted by different observers. The first 
I shall notice is by Mr Tait, Y.S., Poii:soy, detailed in vol. vi. of 
the Vet^rinarianj page 302, June 1833 Some time ago,’' he 
says, I was requested to see a cow which I found affected with 
red water, and which had been ill for two days previously. * She 
had been off her feeding from the time she had been observed to 
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be affected ; and at the time I saw her, she was lying, and hardly 
able to rise, with extremities cold, and rumination completely sus- 
pended ; breathing much hurried, and pulse very much accelerated, 
beating 100 per minute ; even standing a few yards from her, you 
could hear the heart beating as distinctly as if your car had been 
laid against her side.” 

The next extract is by Mr Steel, V.S., Biggar, Veterinarian^ 
vol. vii., page 362, July 1834. Writing on the subject gene- 
rally, he says — When the disease is coming on, the cow seems 
rather dull; then she is observed to pass urine of a very high 
colour; it soon approaches to a perfect red, and sometimes it 
becomes black ; the pulse is 80, 90, or 100 and upwards, having 
a particularly full beat ; the back is always a little raised, and 
there is an inclination to strain considerably in the evacuation of 
the fmces ; she voids her urine frequently, but in a few cases the 
urine and feces are retained altogether ; the eyes are sunk ; the 
abdomen tender ; and at times the cow is afraid to put the parts 
into action. . . . The disease sometimes commences with 

diarrhoea, when, if a purgative is given, and a little laxative 
medicine for a few days afterwards, she will soon get well ; 
but if she is then neglected, the costiveness becomes extreme; 
and when the patient dies, the manyplus is found dry and hard as 
a stone.” 

The next case I shall here notice is that of a cow, the urine of 
which was analysed at the London Veterinary College in January 
1840. The history of it is this: — The cow was about twelve 
years old ; had calved twelve days; and nothing was perceived to be 
the matter until Saturday last,” (the description is written on the 
3d of December 1839,) when 1 was infonned that she was dull and 
would not feed. I sent her an aperient draught, and on Sunday 
morning her owner came and informed me that she was worse, 
and that her water was the colour of porter. I saw her about 11 
o’clock; she was lying down; her ears and extremities were 
chilly, but not cold ; her breathing quite natural, but she had a 
weak and frequent pulse, from 70 to 80. The muzzle was dry, 
the saliva hanging from the mouth ; and when made to rise, she 
could liardly walk, but staggered as if she would fall. I found, on 
inquiry, that on the Thursday night she had been scouring. Her 
dung was now rather firmer than natural.” 

The last extract 1 shall make on this part of the subject, is from 
a paper by Mr M^Grillivray, V.S., JJuntly, read before the Edin- 
burgh Veterinary Medical Association, November 27, 1844, and 
published in the Veterinarian of the following year. In describing 
the symptoms, he says — The first observed is, generally, loose- 
ness; then costiveness appears, accompanied by redness or a 
brown tinge of the urine, or perhaps it is brown from the first. 
Generally there is a symptomatic fever, accompanied by rigoi*s, 
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difficult breathings and the horns, ears, and extremities cold. 
Sometimes the mouth is hot 5 the animal appears as if it were 
drawn together between the last rib and the anterior spines of the 
ileum; and along the greater part of the spine there is a feeling of 
coldness. The heart beats strongly, and may be heard at a little 
distance. Often the fseces are very slightly changed in consis- 
tence ; but generally, or in all cases, they are darker in colour. 
For a while after the attack, the cow feeds almost as well as usual, 
ruminating a little 3 but the milk Is diminished in quantity, and 
bad in colour and taste. When the appetite fails, it is generally 
the food most desired in health that is first rejected, such as tur- 
nips or potatoes. During this stage, hay or sweet oat-straw will 
be preferred, but eaten in very small quantities, and in a careless 
manner. The urine is ejected frequently with considerable force; 
has a high temperature, and gradually gets darker in colour. 
The animal becomes exceedingly weak ; the back is bowed, and the 
pulse quick. I have felt it from 76 to 83, very irregular, often 
feeble, scarcely to be felt at the jaw ; tender loins, and the animal 
yielding under pressure. As the disease advances, the head be- 
comes pendulous, the mouth supported on the crib ; the ears cold ; 
great disinclination to move; or if down, unable to rise.” 

In addition to such symptoms, there is one of a premonitory 
kind, which I do not recollect to have seen noticed by any writer, 
but have found invariably to be present, viz., an unnaturally abim- 
daiit secretion of milk after calving, previous to the appearing of 
the disease. The milk is also particularly disposed to froth in the 
pail w-hen being drawn, and sometimes has a red sediment at 
bottom on standing. So constant is the connection between this 
and red water following it, that I have, in a number of cases, 
known persons in charge of the dairy to predict that a particular 
cow would have red water, several days before any other symp- 
tom made its appearance. 

The disease commonly shows itself from a week to a fortnight 
after the cow’s calving. If beyond a fortnight, the case is gene- 
rally mild and manageable ; if occurring earlier, it is more severe. 
In the case quoted from the Veterinarian^ the urine of which was 
analysed at the London College, the cow was twelve days calved ; 
and Mr Steel, in the paper also quoted from, asks — “ How is it 
to be explained that this disease should come on exactly two weeks 
after calving?” Eed water, also, in every case I have met with 
of the puerperal form, has come on while the cow was feeding on 
turnips ; and, in addition, liberally supplied with them. 

Before dismissing the detail of symptoms, I would again bring 
under notice a few of the more obvious, in the order in which they 
stand^ connected in the course of the disease ; — The excessive flow 
of milk, of course derived immediately by secretion from the 
blood ; the copious discharge of colouring matter in the urine, 
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which I will by-and-by show to be also a constituent of the blood; 
the strong palpitating action of the heart ; the blanched appear- 
ance of the mucous membranes ; and the general coldness and 
other signs of sinking of the system : all point to a diminished 
quantity and deteriorated quality of the circulating fluid, and 
aid us materially to a true explanation of the nature of the 
disease. 

Post-mortem appearances . — In the case, the symptoms of which 
are first described, the general appearances after death denoted it 
to have come about by anemia. The sub-cutaneous tissue, on re- 
moval of the skin, looked as white as if the animal had been bled 
to death ; the internal abdominal viscera equally blanched and 
free of blood; not a pint of blood in the whole of tne large vessels; 
the heart also nearly empty ; the purgative medicine given had 
got nearly through the bowels; and, with the exception of the third 
stomach, which was much dried up, the alimentary canal was 
natural ; the kidneys, liver, and uterus were healthy, as were all 
the other internal organs, except the heart, on which there were 
here and there irregularly-marked spots of echymoses, both exter- 
nally and internally. 

This description applies generally to every case I have met 
with. Sometimes depending portions of one or both kidneys, or 
of the liver, assume a dark leaden hue, and feel softened to the 
touch. Spots of the same colour are also sometimes seen on the 
intestines, especially such portions as lie in contact with the liver 
or kidneys. The third stomach is almost always fuller than 
natural, and the contents much dried ; the matter in the other 
stomachs natural in appearance, and the bowels empty, with the 
exception of a little blackish mucus or bile. The gall bladder is 
always full of bile, as it is in eveiy instance where death has been 

E receded by a period of inaction in the bowels. The uterus I 
ave never seen in the least unhealthy, nor presenting any appear- 
ance different from what is ordinarily to be found at the same 
period after calving. The flesh and fat are always free from 
blood, but often yellow, yet not more so than we see in lean cow- 
beef. I have always observed traces of irritation, or overwork — if 
I may be allowed the expression — about the heart. 

Mr Steel, in the paper already quoted from, says — I have 
had the opportunity of seeing one only after death. The uterus 
had spots of inflammation ; the gall bladder full of a fluid similar 
to tlie urine which the cow was passing; the manyplus was rather 
hard and dry; the kidneys had a relaxed bleached-like appearance. 
I could observe nothing more wrong.” 

In another of the cases quoted, and to which particular re- 
ference has already been made, in consequence of the analysis of 
the urine to be hereafter noticed, the kidneys appeared “ exter- 
nally to be in their perfect and natural state.” On laying them 
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open* the cortical substance was rather darker than usual, and 
this mscolouration was also particularly marked in the tubular, or 
what is usually designated the medullary portion. The tubes 
which made up this portion of the kidney were also larger than 
natural, and they appeared as if dilated by the viscidity of the 
fluid which flowed into the pelvis. This cavity was also much 
enlarged; but it did not appear otherwise to be in the least 
affected, or to have suffered from inflammatory action. The 
mucous lining of the ureters was likewise healthy ; and on tracing 
the ureter to its termination in the bladder, it was found to be in 
a normal state. On laying open the bladder, the lining mem- 
brane of that viscus was seen to be of an unusually dark hue, and 
it contained a considerable portion of fluid similar to that which 
had been already taken out ; but there were in this organ no 
marks of inflammation whatever. On examination of a portion of 
the liver, there were evident marks of diseased action. Tne paren- 
chymatous structure was almost destroyed, and assumed that 
clayey hue so often presented in chronic disease of that viscus. 
It was easily broken down on pressure being applied ; and 
tbe gi’anulatory formation presented itself on cutting it open, 
although the liver itself was completely disorganised. It ap- 
peared like one mass of clayey matter almost in a state of disin- 
tegration,^ 

Mr M‘Gillivr^ in his paper gives the following as post-mortem 
appearances — The rectum generally contains indurated faeces, 
often covered with dark-coloured slime ; the liver is darker in 
colour than usual, its structure is tender ; the gall bladder full of 
thick bile, black in colour, and aptly compared to molasses : some- 
times there is an appearance of oil mixed with and covering it. 
The thoracic viscera are often tolerably healthy, but at times 
inflamed, and generally has the same morbid colour common to 
the abdominal viscera. Commonly the contents of the lacteals 
and thoracic duct are found of a dirty red or brown colour : thus 
the whole of the secretions may be said to present more or less of 
a morbid appearance ; the third stomach obstructed, the contents 
hard, matted, and often apparently not propei'ly masticated ; the 
kidneys, ureters, bladder very dark in colour ; in the majority of 
cases, a quantity of partially putrid fluid in the uterus, which of 
itself is always inflamed more or less, but generally in patches.” 

I have prefeiTed giving the above outline of symptoms and post- 
mortem appearances from the experience of others, to offering only 
the fruits of my own observation, for the two following reasons : 
First, because being about to propose a somewhat novel theory of 
the disease, it seemed necessaiy to confirm what I had myself seen 


♦ It must be mentioned that this examination was made eight or ten days after 
the death of the animal. 



OxV PUERPERAL RED WATER IN COWS. 


17 


by the statements of others, lest I should have been suspected of 
stating only such facts as favoured my own views ; and secondly, 
because while I think there is sufficient uniformity — 1 may say 
idcntit;f — among the points observed, to show that it is one and the 
same disease that is described in all, although occurring at different 
times and in different localities, yet there does not appear suffi- 
cient data to implicate any particular organ, or set of organs, as the 
seat of the malady, nor light enough to elucidate its true character. 
Our additional information we must look for in a more careful 
examination of the urine than appears to have been hitherto 
made. 

Com'position of the urine ^ and cause of its redness . — I have 
already, in sketching the history of the disease, alluded to the 
different opinions held as to the cause of the colour of the water ; 
some making the colouring matter to be blood ; others bile ; a 
third party, suppressed lochia or after-cleansing ; and a fourth, 
something not well understood, depending upon indigestion or 
derangement of the stomach or bowels. It speaks but little for 
the progress of veterinarians in the art of inductive reasoning, 
that so much speculation should have been hazarded in a matter 
so easily subjected to experimental proof. The only recorded 
attempt that I have met with to elucidate tlie nature of this 
disease by a chemical analysis of the urine, is in vol. xiii. of 
The Veterinarian^ No. 90, June 1840. The analysis was made 
in the previous month of January at the London Veterinary 
College, by Mr Hughs, at that time a student there. I have 
already given the symptoms and appearances of this case, in so 
far as they are of importance for the purpose of comparison. 
The results of his examination, as given in a tabular form, are as 
follows : — Kelative proportion of the different substances in an 
imperial pint of urine, — 


Albumen and other animal matter, . . 112.50 

Urea with fatty colouring matter, . . . 22.50 

Sulphate of soda, . . . . , 10.00 

Phosphate of soda, , . . . . 20.00 

Muriate of soda, ..... 25.00 

Muriate of lime, ..... 2.60 

Oxide of iron, ..... 5.00 

Lactate or acetate of soda, . , . . 10,00 

Silica, phosphate of magnesia, with lactate or acetate ) qq 

of lime or magnesia, . . . . ) 

Loss, . . 7.60 


225.00 grs.” 

I need not extract at length the process of analysis by which 
Mr Hughs arrived at the above conclusions. Those interested in 
the inquiry will find it detailed at some length in his own words. 
There are, however, in his statement several inaccuracies which 
throw a shade of doubt upon his results, and which therefore 
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require in passing to be pointed out. For instance, in one place 
be speaks of a j^re^dpitate of sulphate of soda being thrown down ; 
and again, in another he makes a portion of ash, weighing 1.25 
grains, after having its soluble part dissolved out, to yield an 
insoluble residue of 5 grains. These discrepancies, although ap- 
parently of small moment in themselves, shake our confidence in 
the more important results declared. But there are more serious 
objections to the value of Mr Hughs’* analysis than these.^ A large 
proportion of the dry organic or animal matter of the urine is^ set 
down as albumen, on the simple result of its coagulating when boiled. 
But many other animal substances, as well as albumen, coagulate 
at the boiling temperature 5 and he might have just as well inferred 
one as another. Nor is this all: the mode of subjecting, as he did, 
the entire mass of the urine to one form of examination, instead 
of isolating the colouring matter, and subjecting it and the other 
constituents of the fluid to separate determination, entirely nullifies 
the value of the analysis as a means of ascertaining the cause of 
discolouration. 1 could have wished that this analysis had been 
more trustworthy than it is ; but finding it with these evident 
errors on its face, I thought it necessary to point them out, before 
availing myself of what I believe to be its truths. In order to 
afford an easier means of comparison, I have calculated the 
figures given in Mjt Hughs’ table, into the proportion they bear 
in 1000 parts, grouping the constituents also together in such 
manner as seems most to simplify their consideration. They 
will be found thus set down in the table given for the comparison 
of results. 

Having made an analysis of red water urine previous to meet- 
ing with Mr Hughs’ paper, I was naturally anxious to compare 
the conclusions I had come to with something authentic on the 
healthy composition of the same fluid. The only analyses of cows’ 
urine 1 could lay my hand on at the time, were those of Boussin- 
gault and of Sprengel, as given in Johnston's Agricultural 
Chemistry, The discrepancy between these two authorities was 
so great, however, and the difference so obvious between the results 
respectively obtained by them and those I had by repeated ex- 
periment found to apply to animals of the kind, and on the keep 
common in this country, that I was obliged to abandon the hope 
of deriving advantage from the comparison, and to set about an 
analysis of healthy urine for myself. In doing this, I adopted the 
views* advocated by Simon in his Animal Chemistry,^ that the 
greater the number of analyses made after one method, so as to 
admit of close comparison between them, the better, even although 
each individual examination should refer only to a limited number 
of points. 

In making an analysis of healthy cows’ urine, I had two objects 
constantly in view : the first, to get a satisfactory estimate of its 
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composition in the most simple form possible, and by a process the 
least complex ; the second, to bring out with accuracy those 
points essential to a comparison of the healthy with diseased 
forms of the secretion, especially with that known as red 
water.” The points, theretore, sought to be ascertained were — 
1st, Specific gravity, and other general characters ; 2d, Propor- 
tion of water ; 3d, Proportion of dry organic or combustible 
matter; 4th, Amount of inoi'ganlc matter soluble in water, 
with qualitative determination of constituents; 5th, Amount of 
inorganic matter soluble only in acids, with determination of 
constituents ; and 6th, Determination of the presence and quantity 
of iron. 

The mode of analysis was as follows: — First, a weighed quan- 
tity — say 500 or 1000 grains of the liquid — was evaporated in a 
porcelain basin over a water bath, till it ceased to lose weight. 
The loss here was water, with a minute quantity of volatile animal 
matter. ^ The dry residue was now burned in a crucible, till reduced 
to a white ash : the loss in this part of the process was dry organic 
matter, and salts of ammonia if present. The whole of the ash 
was boiled for a few minutes over a spirit lamp, and in distilled 
water, and then thrown on a previously dried and weighed filter, 
and the filter paper and its adherent contents again dried and 
weighed : the loss in this consisted of alkaline salts. The insoluble 
residue on the filter was next boiled in a solution of muriatic acid 
till entirely dissolved : this solution contained the earthy matter 
of the urine and the iron. The alkaline solution was divided into 
two equal portions, the one of which was tested for the acids, the 
other for the bases. The acid solution was treated somewhat differ- 
ently. The plan adopted for separation of the iron from the phos- 
phates, was to add tartaric acid to the muriatic acid solution, which 
prevents the precipitation of iron by ammonia; then to throw down 
the earthy phosphates by boiling with ammonia, and carbonate 
and mui’iate of ammonia, to filter off the clear fluid, and throw 
down the iron by hydro-sulphurct of ammonia; afterwards the 
solution to be still further tested for magnesia by phosphate of 
soda. An obvious reason exists for so much stress being laid on 
the detexTuination of the presence of iron in the ash of the urine. 
Iron is almost the solo mineral constituent of luematine, the colour- 
ing substance of the blood. Its presence, therefore, in the ash of 
the urine would be evidence presumptive that the colour^ of the 
secretion was in some way derived jfrom the coloiuing matter of 
the blood ; but to render the proof positive, it was necessai*y to 
ascertain that the urine itself in its healthy state did not contain 
iron ; as, if it did so, its presence in the diseased fluid went for 
nothing, unless the analysis of the colouring matter was kept dis- 
tinct from that of the other parts of the urine. In the analysis 
made by Mr Hughs, this source of error, not being guarded 
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against, formed a most important damaging element. Another 
reason for seeking certain information about the existence of iron 
in cows’ urine was, that I had somewhere seen it denied. The 
exact authority I cannot at present lay ,my hand upon ; but, to 
the best of my recollection, it was some of the more eminent of 
the continental physiological chemists. In every instance, how- 
ever, that I have examined the urine of the cow or ox, whether 
healthy or diseased, I have found distinct evidence of the presence 
of iron. 

Analysis of healthy cows’ urine, made Nov. 1848 . — Cow three 
months in calf ; feeding on turnips and hay, and giving three to 
four quarts of milk daily; specific gravity 1024, bright amber 
colour, alkaline reaction, brisk effervescence with nitric acid — 

Water and indeterminate animal matter volatile at 212“ . 963’25 

Dry animal matter and salts of ammonia, (combustible,) . 12 85 

Inorganic matter soluble in water, being alkaline chlorides, 
sulphates, phosphates, and carbonates, 

Inorganic matter soluble in acid, (hydrochloric,) being 
earthy phosphates, sulphates, and iron, 

1000*00 

Of the last-named, *56 was iron, indicating *80 of the peroxide, or 
*08 per cent, or 3*34 per cent of the inorganic matter; but it is 
doubtful if a small portion of earthy phosphate was not thrown 
down along with the iron. From the above very notable quan- 
tity of Iron being found In the ash of healthy cows’ urine, it was 
obvious that, to obtain a satisfactory analysis of red loater^ a dif- 
ferent method required to be adopted. This consisted in the 
isolation of the colouring matter from the rest of the urine, which 
was to be effected by boiling and filtering, and the examination 
of the inorganic constituents of each separately. An analysis, 
with this view, was made in the same month and year as the 
above. The following are the results : — 

Analysis of red water urine, Nov, 1848. — Urine from cow 
four or five days ill. Had been getting considei*able quantities of 
Epsom salts and ginger ; bowels open ; pulse 140 per minute ; 
bounding or palpitating action of heart very distinct; animal 
very weak ; appetite a little improved ; urine of the same colour 
as venous blood ; gave no sediment, even after standing a 
number of days ; effervesced on addition of the mineral acids, 
with separation of colouring matter, into a floculent, slowly- 
subsiding precipitate. Specific gravity 1025. One thousand 
grains boiled gave, on cooling, a precipitate of a dirty grey 
colour, resembling effete yeast, which, after filtering and drying 
on the water-bath, left 13.28 grains of dry dark brown matter, 
haying a black shining fracture, and without any tendency to 
deliquesce even in a damp atmosphere. It was soluble to some 
extent, but without loss of colour, in boiling sulphuric acid and 
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boiling ' caustic potass. Caustic potass, precipitated from the 
sulphuric acid solution, the greater poiiion of the matter dissolved, 
without loss of colour; and the reverse experiment with sulphuric 
acid, in the potass solution, gave a colourless precipitate. ^The 
latter experiments were with colouring matter from a separate 
portion of urine. The entire dry colouring matter derived from 
1000 grains of urine was ignited in a crucible in the open fire. 
It burned with a bright yellow flame, and not much smoke, 
giving 1.72 per cent of its weight (being .22 in 1000 parts of 
urine) of a red ash, entirely soluble in hydrocliloric acid : the 
solution striking a deep blue with ferrocyanide of potassium, and 
a black with hydro-sulphuret of ammonia ; and the filtered fluid 
yielding still further, on the addition of phosphate of soda, a 
slight white precipitate, indicating a trace of magnesia. After 
precipitation of the colouring matter by boiling and filtering, the 
urine presented the usual amber colour of the healthy fluid, and 
yielded on analysis, after the former mentioned method, as 
follows : — 

Water and indeterminate animal matter, volatile at 212°, . 962.44 

Dry colouring matter, consisting of combustible animal 

matter, ...... 13.06 

Inorganic matter, chiefly iron with a trace of magnesia, .22 

13.28 

Dry animal matter in urine, with salts of ammonia, . . 14.43 

Inorganic matter in urine, soluble in water, being alkaline chlorides, 

sulphates, phosphates, and carbonates, . . . 9.10 

Inorganic matter, soluble in acid, (hydrochloric,) being earthy 

phosphates, . . . . . . .32 

Carbonate of magnesia, . . . . . .39 

Iron, (combination uncertain,) . . . . .04 

.75 

1000.00 

The value of this analysis, both actual and comparative, will be 
seen on looking to the determination separately of the composition 
of the colouring matter. I have already mentioned the fact, 
microscopically demonstrated, that the urine in red water did not 
contain distinctly-formed blood globules, and that the only trace 
of organised matter in it was ot^a fragmentary or broken-down 
form. This is sti'ongly confirmed, if confimiation were needed, 
by the appearance the colouring matter presents when collecting 
on being poilcd in a glass tube. It is not in the least like the 
gradual thickening of albuminous urine, but is simply a collection 
together of floculent shreddy matter, previously floating in the 
fluid. On the other hand^ the ash of the colouring matter being 
entirely iron, shows that it is hsematine in some form to which 
the colour is due* The only conclusion, therefore, is, that the 
colour of the urine in red water is produced by the presence of 
the colouring matter of the blood in an effete or worn-out con- 
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dition. The way in which this condition is brought about, and 
the value of knowing it, will be pointed out by-and-by.^ 

Another analysis of red water urine, in confirmation of the 
above, was made, in the beginning of June 1849, by MrDeuchars, 
V.S., at that time my assistant. It was made under my direction, 
and after the same method as the last. The urine was a mixed 
sample from two cases, both of them severe, but both recovered. 
The results differed but slighliy from the former. They were as 
follows : — 

Water, and indeterminate animal matter, volatile at 212% . 960.29 

Dry colouring matter, consisting of combustible animal 

matter, ...... 16.37 

Inorganic matter, chiefly oxide of iron, with a trace of phos- 
phate of iron and magnesia. . . . 1*06 

17.42 

Dry animal matter in urine, with salts of ammonia, . 9.00 

Inorganic matter in urine, soluble in water, being alkaline carbonates, 

sulphates, and chlorides, . . . . 12.11 

Inorganic matter, soluble in acid, being earthy phosphates and 

sulphates, ...... .95 

Phosphate of iron and magnesia, . . . . .23 

1000.00 

The correspondence between these analyses is so close as to be 
a proof of both being correct, and guarantee that they afford a 
trustworthy estimate, as far as they go, of the composition of 
the fluid under consideration. To afford at one view a satisfactory 
comparison of the different analyses that have been given, the 
following table may be useful : — 


Comparison op Analyses. 



Analysis of 
healthy urine 
— original. 

No. 1. 

Analysis of 
red water 
urme — Mr 
Hughs. 

No. 2. 

Analyses of red water urine 
—original. 

No. 3. 

No. 4. 

Water and indeterminate matter. 

963.25 

QILIi 

962.44 

960.29 

Dry colonring matter, . . . 

— 

— 

13.28 

17.42 

Dry animal matter in urine. 

12 85 

15.15 

14.43 

9.00 

Inorganic matter soluble in water, 

21.30 

r.27 

9.10 

12.11 

Inorganic matter soluble in acid, 

2.60 

2.84 

0.75 

1.18 


1000.00 

1000.00 

1000.00 

1000.00 


The above comparison affords us several points worthy of our 
attention. The most remarkable is the great diminution of 
morganic matter, both alkaline and earthy, from the healthy 
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standard. Of the three analyses of red water urine, the average 
gives only 11.05 of inorganic matter in 1000 parts; while 
in the healthy fluid we have 23.90 parts, or something more 
than double. Neither is the healthy proportion, as found in this 
instance, likely to be high, it being only about half the quantity 
stated by Boussingault. We will by-and-by see the cause of this 
decrease, and its application to the treatment of the disease. We 
are now in a condition to consider 

The nature of the disease . — In order to arrive at a satisfactory 
conclusion on this, the most important point of our inquiry, let us 
bring together the leading facts already brought out. The disease 
is specifically connected with the state of the cow immediately 
after calving, and when fed on turnips; it is preceded by an 
abundant flow of milk ; the blood becomes loaded with colouring 
matter ; the colour of the urine is due to this colouring matter in 
a worn-out or decomposed state ; the saline constituents of the 
urine are much reduced in quantity ; the tendency to death is by 
anemia or sinking ; the strong bounding action of the heart is the 
palpitation of weakness, not the overaction of inflammation ; and 
after death the body is found almost drained of blood, while during 
life the mucous membranes were pale and blanched. The varia- 
tions of the lesions found after death, and their general insufficiency 
to account for the event on the score of local disease, send us 
somewhere else to look for a cause ; and the often critical discharge 
of black fetid faeces, by which the disease is ushered in, seems 
evidently an attempt of nature to throw it off by the liver or 
bowels, previous to the kidneys taking on the same function. 
All these circumstances conjoined tell us plainly that the ailment 
is primarily in the blood, and due to an unnatural and unhealthy 
overloading of that fluid with colouring matter. In order to see 
how this is brought about, we require to compare the chemical 
composition of blood and of milk. The proximate analysis of 
cows' blood gives us the four following constituents, viz : — 


Serum (containing C) 1 *60 of Albumen,) . 

841 .<)7 

Colouring matter and adherent fat, 

148*55 

Fibrine, ..... 

4*95 

Saline matter of entire blood, . 

4*53 


1000 '00 


This analysis was made in September 184S ; the blood was 
from a cow affected with rheumatic pericarditis, one of the few 
inflammatory forms of disease to which cows are subject. The 
proportion of fibrine is, I think, somewhat higher than may be 
found commonly to exist ; a fact due to the nature of the animal’s 
complaint : in other I'espects, I believe it affords a faithful estimate 
of the general composition of cow’s blood. The process oi 
analysis I need not detail, nor does the proportion of the consti- 
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tuents materially affect our present inquiry, which, extends only to 
a comparison of the proximate components of the two fluids. 

The following may he accepted as an authentic statement of the 
composition of milk. It is that of the average of a number of 
analyses given by Dr Playfair in his essay on milk : — 


Composition of Milk, 


870 

Water, 

, 



Butter, 

. 



46 

Caseia or cheese, . 

. 



40 

Sugar of milk, 

. 



38 

Saliue matter, 

• 



6 

1000 


This applies to milk as ordinarily drawn from the^ cow. The 
colostrum, or milk yielded for a short time immediately after 
calving, is, however, a good deal different, especially in containing 
albumen, the same in composition as the albumen of the blood, 
instead of casein. The following analysis of colostrum is by 
Boussingault : — 


Com’positlon ofColostrumy m* First Milk 
Water, ..... 
Butter, ..... 
Album§iij ..... 

Sugar, ..... 

SaSne matter, .... 


7S4 

26 

151 

36 

3 


1000 

The most prominent difference between these two tables Is the 
large proportion of albumen found, instead of the ordinary casein, 
in the milk of the cow after calving. The effect of this in certain 
circumstances will be found not unimportant in the production of 
red water. Two additional points still need to be stated — First, 
that the azotized matter of the blood, the albumen and fibrine, are 
identical in composition with the azotized matter of milk, the 
casein, and also the albumen of the colostmm. The following 
table, from Mulder, shows this more clearly : — 



Albumbn. 


Fibrine. 

Prom Egg. 

From Serum 
of Blood. 

Casein. 

Carbon, ..... 

54-56 

54*58 

54*84 

54-94 

Hydrogen, .... 

6*90 

7*01 

7-09 

7-15 

^ Nitrogen, 

Oxygen, with a trace of sulphur 

1572 

15*70 

15-83 

IS 80 

and phosphorus, . 

22-82 

2-2-81 

22-24 

22 09 


100-00 

' lOOTO 

100-00 

100 98 


The second point to be noticed is, that the milk is eliminated 
immediately from the blood by the secreting action of the udder. 
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Let us next see how the constituents of the one fluid are repre- 
sented by those of the other. We find 


In Blood — 


In Milh — 


Water 

Fat 

Saline matter 
Albumen and fibrin 
Colouring matter 


Water 

Fat 

Saline matter 

Casein 

Sugar 


From this comparison it appears that, while we have four of 
the elements of the one fluid identically represented in the other — 
viz., the water, the azotized matter, the fatty matter, and the 
salts — we have in each an odd constituent, of which the other has 
no representative. Sugar, as far as I am aware, has never in any 
appreciable quantity been found in the blood of the cow, althougfi, 
from the fact of its being so abundantly yielded in the secretion oi 
milk, there can be little doubt of its being there in transitu. The 
quantity at anjr one time in the blood being inappreciably small, 
leads to the inference of a rapid passage from the food to the 
udder. On the other hand, we find in the blood a large mass of 
colouring matter, for which, from its composition, there is no out- 
let by the udder, it having no representative in the milk. We 
may therefore state the comparison thus : — In the blood, colouidng 
matter ; in the milk, none. In the milk, sugar ; in the blood, none. 

With these facts before us, we can at a glance see how red 
water is produced. Immediately after parturition the lactiferous 
organs of the cow are in a highly excitable state. If now we 
supply food comparatively deficient* in azotized and saline matter, 
but rich in sugar, the consequence is, that the sugar, not being a 
constituent of the blood, has no abiding place in that fluid, but 
tends to an immediate and abundant increase of milk. But sugar 
cannot alone yield milk, and a drain is made upon the blood for 
the other elements required. The serum of the blood is wasted to 
supply the watery part of the milk. The albumen and fibrin are 
wasted to supply the albumen so abundant in the colostrum, and 
the casein of the milk. The saline matter is wasted to give salts, 
and the fat to form butter ; and all that is left over after this 
unnatural exhaustion, is a reduced entire quantity of blood in the 
system, loaded with a greatly increased proportion of colouring 
matter. The exorbitant flow of milk preceding the disease — the 
anemic condition of the animal during life — the small quantity of 
blood found in the body when death supervenes, and its deeply 
augmented colour, are all indubitable proofs on this point, and 
every other phase and feature of the malady corresponds to the 
same view. 

The cow with the large supply of blood diverted to the udder, 
which was previously directed to the uterus for the support of the 
young animal contained in it, for a time bears the draught upon 
TRANS.— JULY 1851. C 
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her vital powers without inconvenience ; and if supplied with plenty 
of food capable of yielding all the elements of the waste going on, 
retains her health. But if the balance be destroyed by giving one 
element of the milk in abundance, and limiting the rest, as in a 
too liberal feeding with turnips, then the proportions of the com- 
ponent parts of the blood soon undergo alteration, and debility 
and derangement of health must follow. Nature, always ready to 
restore the balance of deranged function, at first tries to relieve 
the blood of its superabundance of colourmg matter, by a copious 
discharge from the bowels; and this, as I have already stated, 
sometimes proves critical, and the evil begins to abate. At other 
times — and these the most frequent, from the cause being still in 
operation — the discharge by the bowels fails to have the desired 
effect, and the liver and kidneys are next appealed to. By this 
time, however, the depraved state of the blood is telling on the 
nervous system, and the appetite, rumination, and digestion are 
impaired. The drain of fluid taking place also, no doubt, affects 
the functions of the third stomach, and accounts for the peculiar 
dryness of its contents. The action of the stomach and bowels 
being thus interrupted, the ability of the liver is necessarily limited, 
from relieving the loaded condition of the blood, and it suffers 
locally in attempting to effect that which it cannot accomplish. 
The kidneys are now the last outlet of the system to which appeal 
is made for relief, and upon them the full force of the disease 
impinges. It is thus that they become the victims of disease, in 
the production of which they are noways concerned, and after 
death often show signs of approaching disorganisation. The same 
may be said also of the heart. This organ being left to supply 
the wants, ^ and carry on the work of the system, with a decreased 
and deteriorated fluid, endeavours to make up by increased 
frequency and strength of action, and hence its bounding force 
during life, and the appearances of over-excitement met with after 
death. 

Causes of the disease now developed in some measure 
the nature of red water, we can with the greater certainty follow 
up the same train of inquiry, by discussing its causes and the 
rationale of its treatment. 

The immediate cause of the disease is a disproportion between 
the saccharine and azotized constituents of the food. Turnips 
contain this disproportion. According to the most authentic 
analysis of this root, it contains about ten per cent of sugar, and 
one or one and a half per cent only of vegetable albumen ; hence 
Its value in the feeding of stock. Liebig, and such physiologists as 
tollow him, have shown the principal use of sugar in the food to 
be, the supply of carbon and hydrogen, as elements of respiration, 
for the support of the animal heat. In ordinary circumstances, 
whatever is left over these oflSces is converted, they tell us, into 
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fat, and laid up in the cellular membrane as a sort of reserve fund, 
for the same purpose at some future time. In the case of an 
animal giving milk, however, the supply of sugar needful for that 
fluid has to be derived from the same source ; and whether we 
suppose it to pass directly from the digested food through the 
blood to the udder as sugar, or to be first converted, as some sup- 
pose, into fat, and then reconverted into sugar, matters but little 
to our argument. The first idea seems by far the most likely, and 
is greatly confirmed by the immediate and obvious effect which an 
additional quantity of sugar in the food produces on the secretion 
of milk. As I have already noticed, however, the cow cannot 
make milk out of sugar alone ; and the other elements of the secre- 
tion not being duly afforded, the tendency is to draw upon the 
blood, and through that fluid upon the body at large, for what is 
deficient. Still this will not produce red water unless certain other 
predisposing conditions be also present. Of these the chief are, 
1st., constitutional peculiarity inherent to animals of slow-growing 
breeds ; and 2d, the excitement of the lactiferous organs conse- 
quent upon parturition. In animals, upon the breeding of which 
little care has been bestowed, such as the old native kinds still 
common in many parts of Scotland, the vascular system is but 
moderately developed, and the assimilative powers comparatively 
weak ; and hence, any vicissitude of nutrition, whether in the form 
of loss or accession, is more severely felt by the constitution than 
it is in those of more rapid-growing qualities. The constitutions 
of well-bred stock, from their more artificial habits and nurture, or 
possibly in part from a repeated selection of certain qualities, seem 
to be possessed of greater pliancy under changes of keep, and 
hence escape with comparative impunity certain diseases (of whicli 
red water is one) that have their origin in deranged nutrition. It 
is this want of assimilative power that allows^ while the naturally 
excited state of the udder after calving causes^ the vital constituents 
of the blood to be overdrawn upon by the undue proportion of 
saccharine matter in the food, and thus produces the excessive flow 
of milk which we find invariably to precede red water. Were the 
assimilative forces greater or more pliant, cither the extra amount 
of carbon and hydrogen in the sugar of the food would be converted 
into fat, and deposited in the cellular membrane, or the other 
tissues of the body would undergo a waste equivalent to the 
draught upon the azotized and saline constituents of the blood, 
and that fluid retain its normal condition. 

Each of these causes that I have named is shown to be opera- 
tive in the production of red water, by an appropriate fact, pro- 
minently connected with the disease. Cause 1st, — That a dispro- 
portion of sugar produces it, is shown by the disease only occurring 
when the animal is liberally fed on turnips ; and not only this, but 
stinted in certain other kinds of food. In town dairies, where 
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bruised grains, draff and dreg — aliments wbich contain a mucli 
greater proportion than turnips of matter capable of yielding the 
saline and caseous constituents of milk — are used in feeding the 
cows, red water never happens, however abundant the flow of milk 
may be; so that it is not the actual quantity of milk yielded that is 
hurtful, but its being greater than the food given is capable of sup- 
plying all the constituents for. It is the want of projiortion in the 
elements of nutrition supplied that disturbs the equipoise of the 
animal machine. Cause 2d is proved by the rarity of the 
disease in short-horn and other well-bred and fast-growing and 
feeding varieties of stock ; and Cause 3d by the disease never 
occurring in the form under notice, except within a short time 
after calving. 

Another corroborative proof of the part which the sugar of the 
turnip has in producing red water, is that, other things being equal, 
those seasons in which turnips have been most abundant and of best 
quality, have been most productive of the disease. And, again, that 
it is most common in autumn and spring, less so in winter : the 
explanation of which is, that during the dead season of the year, 
when the growing powers of the plant are dormant, a proportion of 
its non-azotized matter exists in the condition of starch and gum, 
which, on the approach of spring, is first converted into sugar pre- 
vious to its becoming green leaf and woody fibre. The effect 
which the sprouting of turnips in spring has upon the pi’oduction of 
red water has been noticed by almost every one who has paid 
attention to the subject,* and has been by some attributed to their 
indigestibility, and by others to their purging action ; of the former 
of these properties, however, we have no proof whatever, while 
the latter is merely a consequence of their non-azotized matter 
being in its saccharine or most soluble form. To explain this, 
it needs to be mentioned, that the composition of vegetable gum, 
starch, sugar, cellular fibre, and woody fibre, are all identical, ex- 
cept in the proportions of water they contain ; and that the order 
in which I have put them is that through which they pass in form- 
ing the nutritive matter of the turnip bulb into a woody top, 
covered with green leaves, flowers, and ultimately seed. It is not, 
however, till the plant approaches the degree of maturity requisite 
to the perfecting of its seed, that the woody fibre begins to pre- 
dominate so as to be in the least likely to make it indigestible. 
The solubility of the saccharine condition of the non-azotized 
matter of the plant seems necessary to the intermediate part that 
sugar plays in the conversion of gum and starch into cellular and 
woody fibre; and hence we are justified in inferring, (setting other 
more direct proof aside,) that the time the turnip is in the most 


^ Red water will also be produced in spring by turnips which had been stored 
111 tiie early part of winter, and which Iiave not yet sprouted —Editor. 
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luxuriant stage of its growth in spring — that is, when full of green 
leaf, and before the appearance of the flower — is the time when, as 
a whole, it contains the largest proportion of sugar. No doubt, 
at this time the bulb is becoming spongy and sapless; but the 
deficiency is more than compensated for by the quantity in the 
stems and leaves ; and hence, as I have above noticed, their 
purgative effects. 

The treatment (preventwe.) — The prevention of red water is in a 
great measure indicated by the nature of its causes, and consists in 
obviating them. The first and most important measure is the 
selection and propagation of well-bred, fast growing, kindly feed- 
ing animals as cows. Where this is attended to, the experience 
of every part of the country to which I have been able to extend 
either my observations or inquiries, shows it to be effectual.'*' As 
this change, rapidly as it is progressing, and desirable and profita- 
ble as in many respects it is, must yet be a work of considerable 
time ; and as the less improved and inferior sort of animals will, 
as a rule, be always found in the possession of the poorer portion 
of the occupiers of the land, it is of some importance to point out 
what other preventive measures science may indicate. 

Of course, the parturition of the animal (one of the causes) can- 
not be avoided ; but such precautions may be adopted as to cause 
the period of danger to pass over safely. 'Bie quantity of turnips 
both before and after calving should for some time be limited ; and 
instead, the cow should be allowed, at least after calving, small 
quantities of oilcake, bruised gi’ain, or linseed, or some other arti- 
ficial aliment, in which the proportion of the albuminous to the 
saccharine matter is greater than in turnips, f This would not 
only, from the limited quantity of sugar in the food, lessen to some 
extent the amount of milk given, but it would also increase the 
other constituents of the blood, from which it has to be produced ; 
and hence both causes acting, would materially tend to keep the 
balance of the constituents of the blood normal, and to prevent the 
disease. 

Bleeding previous to calving has been recommended ; but it is 
difficult to see how it can act beneficially, unless by tending to 
limit the flow of milk afterwards ; and this is but doubtful. Pur- 
gative medicines, after calving, might be more rationally expected 


* We have had both short-hom and Angus cows affected with red water when 
under the same treatment. — Editor. 

+ We have found a small quantity of oilcake — say 1 lb. a- day— -given to each 
cow for a fortnight previous to calving, and as long after as they received turnips, 
prove an effectual preventive to red water. In a communication from Sir John 
Stuart Forbes, Bart, of Fettercairn, of as recent a date as the 19th May 1851, a 
correspondent of his informs him that linseed, given to his cows previous to and after 
calving, has entirely prevented the recurrence of red water in cows. Corroboration 
of the good effects of oilcake in preventing red water in cows is also given in 
Stephens’ Booh of the Farm, vol. i., paragraph 2242, of the new edition. — Epitor, 
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to answer tHs end, and should at least be attended to, so as to 
regulate the condition of the bowels. Theory might suggest other 
means of limiting or reducing the flow of milk, instead of increas- 
ing the materials from which it has to be produced ; but granting 
that such could be used without detriment to the health of the 
animal, which is far from being certain, they are not practically 
sure in their effects, nor would they be profitable if they were. 

TreatTiient {remedial ^ — The disease of red water once esta- 
blished, the indications of cure become perhaps equally compli- 
cated with any ailment which the veterinarian has to treat ; and 
without the insight which chemistry affords into its nature and 
causes, the blundering and hap-hazard treatment which has so 
often been prescribed for it, is not to be wondered at. As it would 
serve no good end, I need not here review the various plans which 
different authors, each in accordance with his own assumed view of 
the malady, has proposed ; but proceed at once to consider how the 
different disordered functions, which we have seen to exist in the 
animal machine, may be put to rights. Could the disease be caught 
at the critical time, when nature is trying to throw it off by the 
bowels in the form of a black fetid diarrhoea, the effects of a dose 
of physic of any kind, so as to keep up the existing determination, 
would be of the greatest benefit 5 and even at whatever stage of 
the disease we may be called, purging is of the first importance. 
It is often of consequence, however, to weigh well the form of 
purgative to be^ used. As debility and sinking are prominent 
features of the disease, the nauseating effects of strong saline pur- 
gatives are rather to he avoided than otherwise j and the same 
may be said of calomel, tartar emetic, and the whole class of what 
are commonly termed fever medicmes. On the other hand, when 
we bring to mind the material deficiency of saline matter in the 
urine, and take that, as we are justified in doing, as a measure 
of its paucity m the blood, the exhibition of a portion at least of 
mineral medicine is called for. Beyond alterative doses, however, 
it is not generally advisable; and nothing but the risk of death, 
arising from obstinate obstruction of the bowels, should justify the 
application of strong doses of saline medicine. 

Blood-letting has, by a few, been advocated as one of the 
means of cure; but most writers have doubted its propriety; and 
I think a glance at the pale and blanched appearance of the 
mucous membranes dmdng life,^ and the actual deficiency of 
blood in the^ body after death, is enough to put a termination 
to the practice. It is not enough to say that such an animal 
was bled and ^ot better: it may have got better in spite of the 
bleeding ; but is that a reason for its use while contra-indicated by 
every feature of the disease? The question is, would not the 
recovery have been much easier and equally sure without the 
bleeding i The only symptom seeming to indicate bleeding is 
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the bounding and quickened action of the heart. While this was 
supposed to be a sign of fever or inflammatory action, the mistake 
was pai’donable ; but with the proof that we have before us that 
it is rather the palpitation of nervous debility, the case stands 
reversed, and, instead of depletion, stimulants are pointed out. 

The exhibition of stimulants, from the very commencement of 
the treatment of red water, may to some appear heroic practice ; 
but having given them every latitude of trial, I have never failed 
to observe benefit to the patient from their use. In fact, I have 
never lost a case to which the stimulant plan was early and fully 
applied, unless from the existence of some accidental complica- 
tion, against which they could be of no avail. ‘ Of course, I speak 
of stimulants combined with purgatives and other appropriate 
means. In the exhibition of them I have often observed the most 
visible effects upon the action of the heart, pulse, and other symp- 
toms of sinking. Giving a dose of some of the stimulating tinc- 
tures, combined with gruel and strong ale or porter, I have seen 
the patient a few hours after, and found the action of the heart, 
from being heard at some yards’ distance, reduced to quiescence — 
slower in its movements — the pulse full and soft where it was pre- 
viously inappreciable, and the ears and extremities warm where 
they were formerly cold and chilly. 

Along with stimulants, I have found the greatest benefit in the 
use of the preparations of iron, especially during convalescence. 
The formation of new and healthy blood is a necessary part of the 
cure ; and we know that without iron this cannot be accomplished. 
Nor is its use in red water anything new. Forty years ago, a 
successful method of treating it was the boiling of rusty iron in 
water, and the giving of the solution thus formed to the patient ; 
and it has been observed, on various farms where the water is 
sti’ongly impregnated with iron, that red water hardly ever made 
its appearance, or, if it did, that it seldom required treatment. 

As stimulants and ionics, gentian, ginger, and cardamom, may 
bo usefully applied. The latter, in the form of tincture, was for 
many years held as an infallible remedy in a district of country 
with which I was for some time connected, and in which red water 
extensively prevailed, and was a source of no small credit, and 

P rofit also, to one or two who knew the secret, and kept it as such, 
n giving both iron and the vegetable stimulants, I much prefer 
the form of tincture to the dry condition of the medicines in pow- 
ders. They seem to find a much readier access into the system,* 
and to produce their effects much quicker in the alcoholic solution 
than in any other way. The only objection is their cost. 

There are other two classes of medicines which, from the fre- 
quency with which they have been used in the treatment of red 
water, demand a passing notice; although I have never used 
either of them to an extent to enable me to speak with confidence 



32 


OK PUERPEBAL BED WATER IK COWS. 


of their effects experimentally, nor have, from the little of them I 
have tried, derived any marked benefit. They are diuretics and 
astringents ; the one given with the view of clearing the water, by 
causing it to throw off its impurities largely and freely ; the other 
in the intention of stopping at once their flow. Were we sure that 
it was advantageous to remove with rapidity the impure and effete 
matter of the blood, and had we not before our eyes the fear of a 
too speedy and complete diminution of the vital fluid, bad as it is, 
and also the risk of setting up local irritation in the kidneys to a 
greater extent than previously existed, diuretics might be safely 
applied. On the other hand, astringents are liable to similar 
exceptions. Even if sure that they would reach and affect the 
kidneys, which is doubtful, we are in still greater uncertainty if 
doing well or not, in checking the discharge from the blood of 
^matter which we are certain Is, in its present existent condition, 
past the term of being useful. And, however this may he, we are 
sure of a hurtful effect on the bowels, and, through them, on our 
patient generally, from the use of such astringents as tend to 
check the action there. 

With these uncertainties attending their action, I have found 
it to be my duty to my employers to avoid, with few excep- 
tions, the use^ of both diuretics and astringents in treating this 
disease, and instead, to trust mainly for a cure to restoring the 
action of the bowels and stomach when suspended, as is commonly 
the case, and sustaining the sinking powers of the system. For 
this purpose, I have found linseed gruel a powerfol adjuvant, with 
plenty of treacle and strong ale or porter 5 and when oily purga- 
tives were given, the addition always of a few eggs. 

Instead of giving a dogmatic system of treatment, as is the 
common plan in most veterinary essays, I shall here relate a few 
cases, with the means used, and the results that followed : — 

Case 1 st 1847. — The same as already spoken of in 

detailing the symptoms. About a quart of blood was taken away 
when the patient was first seen, which produced such a degree of 
faintness as put a stop to continuing the operation. A strong 
saline purgative was given, consisting of Epsom salts, common salt, 
calomel, croton seeds, and ginger. A few drachm doses of tar- 
tar-emetic were also ordered to be dissolved in the patient’s drink 
as she would take it. Next day, the cow being worse, and the 
bowels not havmg responded in the slightest degree, the purgative 
was repeated, accompanied with glysters; the tartar-emetic 
omitted, and ale given instead. The patient died the following 
night, ihe post-mortem appearances I have already detailed. 
It was the first dissection of a red-water case I had made, and I 
confess that it was not without certain qualms of conscience that 
I observed the manifest evidences of anemia which the appear- 
ances after death presented, and reflected on the bleeding and 
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nauseating treatment to which during life she had been subjected. 
To my own mind the conclusion that the treatment had aided in 
producing death was irresistible. 

Gase Nov. 1847. — Of this I have also given the 

symptoms, by reference to which the similarity between it and the 
preceding one will be seen. The treatment first adopted was the 
exhibition of an oily purgative, ol. lini, f. g xxiv., et ol. crotonis, 

S t. XXV. M., and made into an emulsion with two or three eggs. 

n the second day plenty of linseed gruel was given, and the fol- 
lowing mixture ordered to be given daily : — 

R/ Tinct. Mur. Ferri, . . . § i, 

— Cardamomii, . . -3 iii- 

Sig. to be given in strong ale or porter. 

Third day, urine natural, and bowels beginning to act ; continued 
the mixture and linseed gruel. Fifth day, cow eating as usual, and 
apparently well. 

Case Zd — 22d April 1848. — Animal seen in the forenoon ; very 
weak ; pulse from 80 to 90 per minute ; heart beating strongly ; 
milk, which had previously been abundant, nearly gone ; neither 
eating nor ruminating ; extremities cold \ ears warm ; nose moist ; 
urine dark red ; bowels obstructed. Ordered immediately 

R/ Ol. Lini, , . • § xx. 

Ol. Crotonis, . . . gt. xxx. d. 

Sig. to be mixed with two or three eggs. 

In the evening ordered, 

R/ Tinct. Cardainomii, . g ii ss. 

— Mur, Ferri, . S^ss. M. Sig. to be given in ale. 

Ordered also for the morning and evening of the succeeding day, 
the following powders : — 

R/ Sulph. Ferri, 

* Pul. Gentiance, a a, . 3^i, 

— Sem. Grot. Tig, . gr. xxv. M. et ft. Pulv. 

Sint ii tales. Sig. to be given in gruel. 

Second day, action of heart much moderated, and temperature 
of body rather bettor ; hut urine still red, and bowels unacted upon. 
Repeated the oily purgative, and ordered linseed gruel and strong 
ale, 

Third day, much better ; urine only slightly brown , bowels 
acting moderately ; temperature nearly natural ; animal eating a 
little, but still weak ; heart acting rather strongly. Ordered 

R/ Tinct. Gentianaj. 

— Cardamomii. 

— Mur, Ferri, a a, . f. § ii. M. 

Sig. one half to be given immediately, and the other the following day ; and the 
linseed gruel and ale to be continued till the appetite and strength are restored. 

Case Ath — May 1848. — The symptoms in this case were 
those ordinarily met with in red water, but of a mild form. The 
treatment was begun by giving 
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R/ 01. Lini, 

— Crotonis, . . 

Tinct. Cardamomii. 

— Geutianae, a a, . 

— Mur. Ferri, 

Sig. to be mixed with two or three eggs. 


f. § XXV. 
gts. XX. 

^ ss. M. et ft. Haustus. 


Second day, bowels acting ; water still red. Repeated the tinc- 
tures as above, with ol. crotonis, gt. x. st., added for a day or two 
in plenty of linseed gruel. 

Ca^e 5th — 7th April 1849. — Much debility ; pulse about 100 
per minute, and heart acting with much force; bowels consti- 
pated for previous twenty-four hours ; appetite and rumination 
suspended ; extremities cold ; giving a little milk ; urine deeply 
claret-coloured ; general appearance of animal unfavourable, being 
thin in condition, and hardly able to rise. About ten days 
calved, and had been giving abundance of milk. Gave, on first 
seeing her — 


R/ 01, Lini, . 

— Crotonis, 

Tinct. Cardamomii, 

— GentiansB, a a, 
— Mur. Ferri, 
Given as usual in a few eggs. 


I XXV. 
gt. XXX. 

f.ii. 

f. g. ss. M. et ft. Haustus. 


Second day, (morning,) no amendment ; minimal very weak ; no 
motion in bowels ; rectum on examination empty and dry ; repeated 
the physic of yesterday, and ordered two powders, one to be given 
at mid-d^, the other at the same hour on the following day, in 
gruel. The powders were — 

R/ Sod® Bi Carb. 

Magnes. Carb. 

Ferri Carb. Saceb. a a 5 ss. 

Pul. Sem. Crotonis, % ii. 

— Capsici, 3 ii. M. et ft. Pul. 

Same day, (evening,) bowels still unacted on ; state of the 
rectum the same ; animal rather livelier ; eating a few leaves of kail 
when put into her mouth ; still giving a little milk ; urine red as 
at first ; temperature low ; very weak ; unable to rise without 
help. Gave, in gruel — 

R/ Sulph. Magnes. . . Ib. i, 

Sodii Chloridi, . . ? iv. 

Hyd. Sub, Mur., . . ^ ii. 

Pul. Sem. Crotonis, . 3 

— Jalapss et Zingiberis, a a | i. M. et ft. Pulv, 

Third day, no amendment ; mrine still red ; bowels unacted on ; 
afraid to give more physic ; gave the second of the two powders 
ordered above, in plenty of gruel with treacle and strong ale ; 
and ordered glysters to be given frequently till the physic acted. 

Fourth day; urine beginning to clear; general appearance 
rather better ; bowels beginning to act. Gave — 
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R/ Tinct. Cardamomii, * f. g iii. 

— Mur. Ferri, , f* I i» M. 

Sig. to be given at twice in strong ale. 

Fifth day ; cow purging briskly, otherwise improving ; repeated 
the mixture as on previous day. Bixth day ; still purging ; urine 
natural ; temperature improving, except in hind feet ; cow eating 
a little, and rather stronger, being able to rise without help ; 
giving still a little milk. From this date she slowly recovered from 
the constitutional effects of the disease ; but one of the hind feet 
never regained its circulation ; and about a month afterwards the 
skin began to separate around the upper pastern joint, and in a 
short time the foot dropped off by the end of the shank bone. 

A much extended list of cases might be cited, but the above are 
sufficient to show the general principles by which our treatment 
of red water should be guided. They consist in restoring the 
functions of the digestive system — stimulating the sinking nervous 
powers — supplying such elements of nutrition and waste as will 
tend to renovate and renew the blood — and guarding, as far as in 
our power, against the local sequelae of the disease. Of the latter 
we have various forms. Internally the liver, the kidneys, the 
third stomach, and the heart, are each more or less liable to suffer, 
and while our means of ascertaining the exact condition of either 
of them are limited, our power of remedying is also small. A 
certain stage of structural derangement once established in either 
of these organs, death is inevitable. Hence the propriety of 
prompt and efficient constitutional means being at once resorted 
to. It is true that a number of the milder cases of red water 
would get better themselves through the unaided efforts of nature. 
It is also true that many such are aggravated and made danger- 
ous by the injudicious treatment applied to them. Still, this does 
not in the least argue the neglect of such means as tend to lessen 
the danger of the ailment, or reduce to a minimum its hurtful 
after-consequences. Of these, the most common are, the failure 
in the secretion of milk, deterioration of condition, and the pro- 
bable loss of the tail or hoofs. The latter loss often occurs when 
the debility of the disease runs beyond a certain limit, and is 
simply a consequence of want of circulation in the extremities too 
long allowed to continue* When we have reason to suspect, from 
the coldness and insensibility of the parts, that this is about to 
take place, our only chance of avoiding the evil is the application 
of artificial or external warmth, by means of bandages, or irritat- 
ing or stimulating substances ; and so long as a dread of such loss 
continues, the means of preventing it should be persevei*ed in. 

In the preceding remarks, I have abstained from allusion to 
any of the other forms of red water but the puerperal. In the 
few cases of the disease that I have met with in young animals, I 
have found it to be an entirely different form of ailment. To 
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the practised eye the general symptoms of the diseases are widely 
different ; but beyond this, the character of the urine affords us a 
conclusive discriminating test. In two examinations of red^ urine 
from young cattle that I have had an opportunity of making, it 
was in eadi haematuria. Under the microscope, the urine^ pre- 
sented distinct blood globules : it gave a dark-coloured sediment 
after standing at rest for a few days 5 and on the application of 
heat, gave a jelly-like coagulum, not having the slightest resem- 
blance to the floculent precipitate of puerperal red water. With 
these differences in the composition of the urine, it would, I think, 
be an outrage on pathology to force this disease into the same 
category as the one I have been treating of. It demands a sepa- 
rate process of examination for itself. 

In conclusion, while believing that I have developed the true 
nature of puei’peral red water, I am also conscious that a number 
of the circumstances connected with it are but imperfectly ex- 
plained ; and that, to render the investigation complete, there are 
still several points to which chemistry might be profitably applied. 
For instance, an analysis of the milk, both before the occurrence 
and during the progress of the disease, and also of the blood, 
would tend, I have no doubt, to confirm the views I have 
expressed, and might also lead to others not yet surmised of. 
Interesting trials might also be made, of the effects of more con- 
centrated saccharine aliments upon newly-calved animals of dif- 
ferent breeds. Enough has been, in the mean time, brought out, 
to give the cue to those willing to follow up the same mode 
of investigation ; and at all times let every one write that 
which he knows, all that he knows, and only what he knows.” 


PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M,D., Chemist to tlie Highland and Agricultural Society, 
ox THE COMPOSITION ds VALUE OP COMMERCIAL SUPERPHOSPHATE OP LIME. 

^ When the attention of farmers was first directed to the use of 
dissolved bones, or superphosphate of lime, various receipts, all 
similar in principle, though differing in minor details, were given, 
by means of which the farmer might prepare a sufficient quantity 
of this manure for his own use. During the last few years, how- 
ever, large manufactories have been established, and sundry 
patents have been taken for the solution of bones ; and the conse- 
quence has been, that the preparation of dissolved bones on the 
farm has become almost extinct, and the farmers, with few excep- 
tions, trust to that which they can purchase from the manufacturer. 
By doing so, they of course escape all the trouble and annoyance 
inseparably connected with such a process on the small scale, and 
expect to have the advantage of the economy which must neces- 
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sarily be effected on large manufacturing operations. During the 
last few months my attention has been devoted to some extent to 
this question; and a number of analyses of different dissolved 
bones, or superphosphates commonly met with in commerce, have 
been made, which have led me to the conclusion that the private 
manufacture of dissolved bones is much preferable, and much more 
economical, than the purchase of the ready- prepared article; and the 
grounds of this conclusion I propose to point out in the following 
observations. Simple ground bones, as supplied to the agricul- 
turist, consist principally of organic matter and phosphates, with 
small quantities of other salts. They vary, of course, to some 
extent in composition ; but the following analysis of a sample 
recently made in the laboratory, may serve as a fair illustration 
of samples of good quality : — 


Water, ..... 6.20 

Organic matter, . . . , 39.13 

Phosphates, .... 48.95 

(1.) Lime, ..... 2.57 

Magnesia, ..... 0.30 

Sulphuric aci4, . . . . 3.15 

Sand, ..... 0.30 

100.60 

Quantity of ammonia which the organic matter is 
capable of yielding, . . . 4.82 


The sample was from the manufactory of Messrs Turnbull and 
Company of Glasgow, and I believe consists almost exclusively of 
the bones of the horse. 

Agricultural bones may be said, in ronnd numbers, to contain 
50 per cent of phosphates, and 40 of organic matter. But bones 
are also extensively met with in commerce, from which a large 
proportion of the organic matter has been extracted by long-con- 
tinued boiling, and which contain, of course, a proportionately 
larger amount of phosphates — the quantity ranging, in some 
instances, as high as 70 per cent, or even more. Now, the phos- 
phates consist mrnost entirely of phosphate of lime, a substance 
entirely insoluble in water, and from which the phosphoric acid is 
less readily and rapidly taken up into the plant. than it would be 
from a soluble phosphate. There exists, however, another com- 
pound of phosphoric acid and lime, known to chemists by the name 
of biphosphate of lime, which is readily soluble in water, and con- 
tains, in combination with phosphoric acid, only half the quantity 
of lime which is present in the ordinary phosphate contained in 
bones. It will be readily understood, then, that in order to con- 
vert the phosphates of bones into a soluble condition, all that we 
have to ao is to remove from it one-half of the lime which it con- 
tains. This is effected very readily by the addition of sulphuric 
acid, which combines with a certain proportion of the lime, and 
forms witli it sulphate of lime or gypsum, and leaves the biphos- 
phate of lime, which is soluble in water. The phospliate of lime, 
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in fact, is dissolved by virtue of the sulphuric acid which is added 
to it ; and so long as any acid exists, as we say, in the free or 
uncombined §tate, in the mixture, a certain proportion of phos- 
phates will be soluble. In dissolved bones, then, there ought 
always to be a larger quantity of acids (phosphoric and sulphuric) 
than, taken together, are capable of uniting with the lime and other 
earths present in the bones. This, however, is far from being the 
case in many of the dissolved bones supplied in commerce, as may 
be seen from the following careful and complete analysis of such a 
substance : — 


W/jater, 



8.341 

Organic matter, 



22.429 

Lime, 



24.577 

Magnesia, 



1.951 

Potash, 



1.414 

Soda, 



1.337 

Sulphuric acid, 



11.874 

Phosphoric acid, 



13.162 

Chlorine, 



0.239 

Carbonic acid. 



4.942 

Sand, 



10.053 

100.319 


In this analysis, it will be observed, the exact quantities of all 
the individual constituents have been determined, and are set down 
exactly as they are obtained in analysis. A chemist will at once 
see that no part of the phosphates in this substance can be soluble ; 
but it may be rendered still clearer by arranging the constituents 
in the forms of combination in which they actually exist in the 
substance, when we find the numbers to stand thus ; — 


Water, ^ 7.777 

Organic matter, . . ■ . . 22.429 

Phosphate of lime, (bane earth,) . . 28.012 

Chloride of sodium, .... 0.395 

Sulphate of soda, .... 2.574 

Sulphate of potash, .... 2.617 

Sulphate of lime, .... 15.797 

Carbonate of lime, .... 6.588 

Carbonate of magnesia, . . . 4.024 

Sand, ...... 10.053 


100.266 

So far from any free acid existing in this substance, then, there 
is actually present no less than 6.5 per cent of carbonate of lirne 
or chalk, and 4 per cent of carbonate of magnesia, both substances, 
the presence of which is entirely incompatible with the existence 
of phosphates in a soluble condition. It is easy to see how this 
manure has been manufactured, and also the "reason why the 

* I may explain, for the satisfaction of the chemical reader, that the phosphate of 
lime is calculated according to the formula, 8 CaO 3 POg x Ho, and that the quantity 
of water required for the formula has been subtracted from that found by analysis. 
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method has been adopted. In fact, when bones are dissolved in 
the ordinary way, the free acid which they contain makes them 
extremely troublesome to carry, and causes them to corrode and 
destroy the sacks in which they are packed ; and in order to dry 
them up, and prevent this corrosive action, it is customary to mix 
with the materials some dry substance, to absorb, as far as possible, 
the excess of acid, In this case, however, the manufacturer has 
obviously employed either chalk or lime, or perhaps old mortar — 
the effect of which is to neutralise the acid, and bring back the 
phosphates into the insoluble state ; in other words, exactly to 
undo what the previous process of solution had done. I shall 
contrast the composition of this substance with that of the follow- 
ing, which is a specimen of dissolved hones^ in the strict sense of 
the word, to which nothing has been added, and which contains a 
large quantity of free acid : — 


Water, 

Organic matter, 




39.19 




11.13 

Phosphates, 




33,53 

Sulphuric acid, 




12.81 

Sand, 




2.69 

Alkaline salts, . 




0.65 

100.00 


In this analysis we see that a large quantity of acid is in the 
free state, and, consequently, the greater, proportion of the phos- 
phates are soluble in water. At the same time, a very large 
quantity of water is present ; much more, in fact, than we ought 
to have in a manure of this kind, and sold at so high a price as 
dissolved bones. 

These two analyses, then, may be considered as illustrating the 
composition of two different sorts of so-called superphosphate which 
are met with in commerce ; but, in addition to these, i have exa- 
mined a great variety of other samples, the results of which are ex- 
tremely varied, and serve to show how very different the substances 
are which are presented to the agriculturist under the same name. 
The following is an analysis of what may be considered a fair 
sample of a very large proportion of the superphosphates met witii 
in commerce, and in which, as in the first, some substance has 
been employed to saturate the excess of sulphuric acid : — 


Water, 16.141 

Organic matter, .... 20.949 

(4.) Phosphate of lime, . . . 30.209 

Lime, ..... 10.972 

Sulphuric acid, .... 1S.233 

Sand, . . . « • 8.402 


99.906 

Amount of ammonia which the organic matter is capable of yielding, . 1.29 

In this superphosphate there existed only a very small propor- 
tion of soluble phosphate. 
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Here is another, in which a small excess of sulphuric acid exists, 
but to which lime has been more sparingly added, so as not entirely 
to saturate the acid : — 


Water, . . . • • 13.22 

Organic matter, .... 13,53 

Phosphates, .... 36.30 

(5.) Sulphate of lime, .... 25.86 

Free sulphuric acid, . . . 2.14 

Alkaline salts, . . • • 1-50 

Sand, . • * . . • 


100.00 

The organic matter in this case yielded only traces of ammonia. 
The following three analyses belong to a different class of super- 
phosphates, and contain very small quantities of organic matter, 
which yields only traces of ammonia : — 


Water, 

(6.) 

11.15 

(7.) 

15.13 

(8.) 

15.76 

Organic matter. 

3.57 

4.85 

5.46 

Phosphates, 

34.92 

22.85 

27.91 

Sulphate of lime. 

29.46 

42.63 

38.01 

Sulphate of magnesia, 

1.11 

0.93 

1.67 

Free sulphuric acid, 

1.13 

7.16 

2.73 

Alkaline salts, 

. 9.19 

2.84 

3.22 

Sand, . 

9.47 

3.61 

5 24 


100.00 

100.00 

100.00 


In all these last analyses, the nitrogenous constituents naturally 
present in the bones, and to which we must look as the source of 
ammonia in the manure, are almost entirely absent, either from 
bones having been employed which had been previously deprived 
of these substances by boiling, or owing to the use of coprolite, or 
some other mineral phosphate, as a substitute for bones. In the 
superphosphate, of which the following is an analysis, the attempt 
has been made to supply this by the addition of a salt of am- 
monia : — 


Water, 

Organic matter and 1 
ammoniaoal salts, { 





12.Q3 





33.41 

Phosphate of lime. 





23.89 

Lime, . 

Sulphuric acid. 





10,56 





13 07 

Alkalis, 





2.06 

Sand, 

• 

• 



4 98 

Ammonia, 





100.00 

4.13 


Lastly, we have the analysis of a substance which, though sold 
under the name of bone manure, is a mixture of various substances, 
and contains, among others, a considerable proportion of common 
salt, (chloride of sodium,) and a little nitrate of potass. 



COMPOSITION OF SUPEPPHOSPHATF OP LIME, 


41 


Water, ...... 12.74 

Organic matter, ..... 13.05 

Phosphates, ...... 12,01 

Sulphate of lime, ..... 29.45 

Sulphate of magnesia, ..... 9.53 

(10.) Chloride of sodium, ..... 11.06 

Sulphate of soda, ..... 4.97 

Nitrate of potash, ..... 2.80 

Free sulphuric acid, ..... 0.50 

Sand, ....... 3.89 


100.00 

In all these analyses the phosphates are the bone-earth exactly 
as it exists in the bones, and in the insoluble condition ; and the 
amount of it capable of dissolving must be estimated by the pro- 
portion of sulphuric acid specified in the analysis as existing in 
the free state. Where none* is found in that condition, no 
soluble phosphates exist ; and when only a trifling quantity, as in 
the last analysis, is free, a proportionally small quantity of phos- 
phates will dissolve in water. 

In comparing the values of dijSFerent samples of superphosphate, 
there can be little doubt that the highest place must be given to 
those which contain the largest amount of soluble phosphates. It 
must, however, be admitted that we have no very distinct evi- 
dence of the amount of its superiority ; and it is quite an open 
question whether a given quantity of phosphates, when dissolved, 
and again brought back by the saturation of the acid into the in- 
soluble state, may not produce an effect as great, or nearly as 
great, as when actually in the state of solution. It is certain, at 
least, that the soil contains enough of those substances capable of 
uniting with the excess of acid to bring the phosphates back into 
the insoluble state, in no long time after their admixture with it; 
and when this happens, the advantages derived from the use of 
sulphuric acid, which I hold to be indubitably established by prac- 
tice, must be attributed not to the solution directly, but indirectly, 
as affording the moans of obtaining a higher state of division of 
the phosphates than can be produced by merely mechanical means. 
Whatever answer, however, may be given to this question—and I 
have already stated that we have not the experimental evidence 
required for a definite conclusion — one thing is certain, that the 
prudent farmer will take care to purchase those samples of super- 
phosphate which actually do contain soluble phosphates, and take 
the chance of their being again brought back to the insoluble state 
by the lime of the soil, rather than those;''§^mples in which this 
change has been deliberately effected by the Jaanufacturer. 

My object, however, in bringing these analyses under the no- 
tice of the agriculturist, is not so much to compare the values of 
the different samples, as to show that a much superior manure can 
be made at a less price on the farm, than it can be purchased. 
Dissolved bones are sold at different prices, but those most com- 

TBANS.— JULY 1851. D 
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monly met with are charged from £7 to £8 per ton. Now, the 
farmer can buy rough bones at about £3 to £3, 10s. per ton ; 
inch bones at about £4, 12s.; and bone dust at £5. Suppose, 
then, that he proposes to convert one ton of bones into superphos- 
phate, he will employ for the purpose about one-fourth of their 
weight of oil of vitriol, which I shall assume to cost £S per ton, 
although it is frequently as low as £7. Then the expenses will 
stand thus — 

1 ton inch hones, . . . . . £4 10 0 

i ton sulphuric acid, . . . . 2 0 0 

Labour, &o., say . . . . . 0 10 0 

Cost to the fanner of 1^ ton of dissolved bones, . £7 0 0 

Practically, of course, the weight of the article as made will be 
more than 1 J ton, because a certain quantity of water must be 
added to the sulphuric acid, of which, however, I do not take 
account here. 1 have likewise assumed the use of inch bones, but 
it is quite possible to make superphosphate with the crude bones, 
of course at a proportionately less cost. 

It is obvious, then, that, by the home manufacture of dissolved 
bones, we can produce ton for the price at which one ton can 
be purchased from the manufacturer. But this is not all ; for it 
is manifest that the ton produced will be much more valuable ; 
that is to say, contain a much larger quantity of valuable ingre- 
dients, than an equal weight of even the best sample of which I 
have given the analysis, oupposing bones of the ordinary average 
composition to be employed lor sdution, we find the following as 
the quantity of phosphates and of ammonia, in the assumption 
that bones are capable of yielding, on the average, 4 per cent of 
ammonia : — 

QiUaintlty of valuable constituents contained in 1 J ton of dissolved bones, produced 
at a cost of £7 ; viz. — 

Phosphates, . . . . 1120 lb. 

Ammonia, . . . . 09 lb. 

I shall contrast this with the analysis marked No. 3 ; but as tlie 
amount of ammonia was not determined, I shall suppose the 
organic matter to yield tV of its weight of that substance, which is 
about the quantity yielded by the organic matter in the analysis 
of ground bones. 

Quantity of valuable constituents in 1* ton of superphosphate, purchased at a 
cost of £8, 15s ; viz.— x' r 3 if 

Phosphates, - ... 938 lb. 

Ammonia, , , , , 28 lb. 

The home-made manure therefore contains 180 lb. of phos- 
phates, and 51 lb. of ammonia, more than the manufactured 
article. The value of these, reckoned at the same cost as the 
phosphates and ammonia in a gnano, would amount to about 
£1, 15s.; so that the farmer buying IJ ton of superphos- 
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pliates of the prticular sort now analysed, actually pays about 
£3 more than he can obtain the same quantity of valuable ingre- 
dients for when he manufactures his own superphosphate. The 
difference in value will be found even greater in some of the other 
samples, all of which might be easily calculated on the same 
principle ; but I shall content myself with one example, and shall 
select jNc. 5, which is by no means the worst examined. 

Quantity of valuable constituents in I 4 ton of superphosphate. No. 5, costing 
£8f 15s.; viz, — 

Phosphates, . . . . . 1116 

Ammonia, ..... none. 

It will not, I think, be doubted, that a very decided economy 
may be effected in the home manufacture of dissolved bones ; 
indeed, my estimates probably fix the saving at a less amount than 
it would actually be found to be in practice. 1 have assumed the 
cost of labour at 10s. per ton of bones, which would probably be 
far above the actual cost, and have taken a price for the purchased 
superphosphate decidedly under the average of that at which they 
are usually sold. 

It will be unnecessary for me to enter at any length into the 
method to be employed for the solution of bones, which is suffi- 
ciently well known. I may observe, however, that the older 
receipts recommended the use of a quantity of sulphuric acid 
equal to about half the weight of the bones, a proportion which is 
never employed by manufacturers of superphosphate. I have in 
my estimate of the cost taken one-fourth as the proportion to be 
employed, and this under ordinary circumstances will yield an 
excellent superphosphate. The quantity may be raised to 6 or 7 
cwt. of acid per ton of bones, with the effect of producing more 
thorough solution ; but I doubt much whether the advantage 
gained is at all commensurate with the increase of cost. 

In dissolving bones on the large scale, various methods are now 
employed. Some manufacturers use artificial heat to promote the 
solution, others employ a revolving cylinder into which the bones 
and acid are introduced, and mixed in a more complete and uniform 
manner than they otherwise could be. These contrivances, no 
doubt, have their'advantages on the large scale, and must effect a 
considerable economy of labour, but they are not at all necessary 
for the preparation of small quantities. The bones, acid, and 
water, may in fact be simply mixed together in any sort of vessel ; 
but when the farmer employs^a considerable quantity, I believe it 
will be found advantageous to have a vessel specially adapted for 
the purpose. The requisites are a cistern of lead, or even of wood 
strongly made and bolted together, and an ordinary watering-can, 
made of lead. The proportions to be employed are — 

1 toD of incli bones. 

4 ton of sulphuric acid. 

J of a ton, or 60 gallons, boiling water. 
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A small quantity of the bones should be spread upon the bottom 
of the cistern, and the sulphuric acid gradually poured on from 
the leaden watering-can at the same time that a proportionate 
quantity of the water is added from another watering-can. More 
bones should then be thrown in, then more acid and water ; and, 
in short, the process should be managed so as to intermix the 
bones, water, and acid as uniformly as possible.^ The mixture 
should be allowed to stand for some days before it is employed, 
and it should then be mixed with some dry peat or soil, in order 
to render it sufficiently dry for use. The mixture thus made may 
be preserved for any length of time before being used, so that it 
may be made at any time which may suit the other operations 
of the farm; all that is necessary being that it shall be kept under 
cover. 

FURTHEE OBSERVATIONS ON GUANO. 

In a previous number of the Transactions I published some 
observations on the adulterations of guano, accompanied by a 
table of the average composition of the different varieties of that 
manure, so far as they had then fallen under my observation. 
Among other varieties, I referred particularly to Bolivian guano, 
and gave the results of two analyses, which induced me to place 
it on a level, as to value, with the finest Peruvian. Since that 
time I have had occasion to examine several additional samples of 
Bolivian guano, which have served to show that the analyses 
already published cannot in anywise be considered as representing 
the average composition of the Bolivian guano imported, but that 
these samples are rather exceptions, and that the bulk of the guano 
to be met with in commerce under that name consists of two 
different varieties, equally distinct from those of which I have 
before given the analyses, and from one another. Neither of these 
latter sorts are to be compared with Peruvian guano in value, 
and one of them must be considered an extremely inferior variety. 

The following analyses give the composition of the better sort, 
which, it will be observed, does not greatly differ from Saldanha 
Bay in its composition : — 


■Water, . , . , . 

Organic matter and ammoniacaJ salts, . 

(!•) 

15.91 

(2.) 

19.32 

12.65 

15.18 

Phosphates, .... 

54.67 

52.24 

Alkaline salts, .... 

14.02 

10.45 

Sand, ..... 

2.75 

2.81 

Ammonia, . . , 

100.00 

2.71 

100.00 

2.79 


The other variety, in its external characters, appears superior to 
this. It is drier and paler coloured, and has a very uniform 
appearance. It is immediately distinguished by its effervescing 
very strongly^ on the addition of an acid. Its analyses gave the 
following results : — 
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(1.) 

(2.) 

(3.) 


Water, . . . 15.07 

Organic matter and ammo- 

16.24 

16.66 

16.71 

niacal salts. 

22.51 

23.83 

24.35 

29.73 

Phosphates, 

27.45 

21.88 

21.07 

20.29 

Carbonate of lime, 

20.65 

18.17 

12.45 

15.78 

Sulphate of lime, . 

. — 

9.82 

18.57 

6.20 

Alkaline salts, 

5.45 

1.15 

1.40 

4.09 

Sand, . 

. • 8.87 

8.91 

5.50 

7.20 


100.00 

100.00 

100.00 

100.00 

Ammonia, 

. 4.78 

3.32 

3.45 

5.52 


At first I was inclined to consider these as adulterated guanos ; 
but I have come to the conclusion, from evidence which it is unne- 
cessary to detail, that they are exactly as they were imported. 
Their value is very small, less even than the former variety, which 
cannot be estimated very highly ; and the farmer, in making pur- 
chases of Bolivian guano, will do well to be very careful in ascer- 
taining which of these varieties he gets ; for, should his sample be 
equal to those of which I gave the analysis in my former paper, 
he can afford to give for it the same price as for Peruvian, while 
I need scarcely say that, for either oi the others, the price ought 
to be very much lower. 


The discovery of guano in Western Australia has recently made* 
some noise ; and it may therefore be interesting to the agricultural 
public to see the analysis of a sample made in the laboratory, 
which, however, may not fairly represent the average composition 
of the variety. It had been preserved for some time in a paper- 
parcel, and is probably, therefore, drier than it would have been 
if the analysis had been made immediately after its being taken 
from the cargo : — 


Water, ....... 11.33 

Organic matter and ammoniaoal salts, . . . 16.43 

Phosphates, . . . . . . 58.43 

Lime, ....... 2.02 

Sulphuric acid, ...... 3.24 

Alkaline salts, ...... 5.44 

Sand, 4,11 


100.00 

Ammonia, • . . « . 2.61 


This guano is also most nearly comparable to Saldanha Bay, 
and, like that variety, is principally distinguished by the large 
proportion of phosphates which it contains. 
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ON THE COMPOSITION AND COMPARATIVE FEEDING VALUES OF TURNIPS 

GROWN UNDER DIFFERENT CIRCUMSTANCES AND IN DIFFERENT 

LOCALITIES. 

During the last few years the feeding of stock has undergone a 
development which has made it a much more important question in 
the general agriculture of the country than it ever was before. Up to 
within a very few years, indeed, especially in Scotland, the produc- 
tion of fat stock was almost entirely confined to farms situated in 
the immediate neighbourhood of large markets, or admitting of easy 
access to them, and was looked upon as a matter which could only 
be profitably carried on under such circumstances. At the present 
time, however, partly owing to the increased facilities of carriage, 
and partly to the introduction of an improved cultivation, trie 
feeding of stock, to a greater or less extent, has extended itself to 
districts which are comparatively remote, and is looked upon as 
almost inseparable from the system of high farming now practised 
in our best and most skilfully cultivated districts. 

The development of this system is mainly attributable to the 
extension of turnip cultivation. It has, however, been long 
acknowledged that, in order to obtain the full benefit of this root, 
it must not be employed alone, but must be conjoined with some 
other less succulent food; and the knowledge of this fact has 
led to the introduction, in very large quantity, of food of foreign 
growth, which is imported on to the farm, partly to be re-exported 
in the form of flesh and fat, and partly to be left as manure for 
the production of future crops. These foods, however, are neces- 
sarily costly ; and the large item which they form in the annual 
expenditure of a well-cultivated farm, has opened up the important 
question of the economy of food, and led to a considerable number 
of experiments, made with the view of obtaining a more correct esti- 
mate of the comparative value of different substances, than could 
be formed from the loose estimates which were made at a time 
when the agiculturist did not look so closely and carefully to his 
expenses as he is now compelled to do. The different volumes of 
the Transactions of the Highland and Agricultural Society contain 
reports of a considerable number of such expieriments, many of 
them very carefully made, and from which very valuable conclu- 
sions may be drawn. Much, however, still remains to be done ; 
indeed, the experiments are so laborious, and require so niuch more 
attention than it is generally possible for an ordinary farmer to 
devote to them, that they have been almost entirely confined to the 
substances most commonly employed, and have not been extended 
to many sorts of food, on the comparative values of which definite 
information would be most valuable to the practical farmer. It 
fortunately happens that the comparative feeding values of differ- 
ent substances is one of those questions peculiarly adapted to 
chemical inquiry; and I think I am justified in stating that some 
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of the most important and valuable contributions which that 
science has made to the progress of agriculture, have been the 
investigation of these substances. Some of these researches 
are very complete, but others are extremely limited, and many 
great gaps exist, numerous substances being still wholly unexa- 
inined, while of others the analyses are much too limited in number 
to admit of our drawing any inferences as to their general com- 
position, and the extent to which they may vary from the average 
under different circumstances. The attention of the Chemical 
Committee of the Highland and Agricultural Society has been 
particularly directed to the importance of such inquiries ; and I 
have, at their request, undertaken a very extensive series of 
analyses, with the view of presenting, as far as is jpossible in the 
present state of chemical knowledge, the average composition of 
all our different sorts of food, and of deducing from them a series 
of tables of the comparative feeding values of these substances. 
These analyses have now been in progress for some time; but it 
must be obvious to every one acquainted with the amount of 
time required for chemical analyses, that a very protracted time 
must necessarily elapse before so extended a plan as that I have 
laid downJ;o myself can be completed in all its integrity. 

The series of analyses which I now lay before the public, contains 
the determination of the constitution and comparative values of 
turnips, grown with different manures and under different circum- 
stances, and will serve to show the extent of the experiments 
required in certain branches of the proposed investigation. My 
attention was directed, in the first place, to the turnip, partly 
because it must be considered the foundation of all systems of 
feeding, and partly because some statements of a somewhat 
I’eraarkable character were brought under our notice regarding 
the alleged superiority of turnips under certain circumstances. 
It was particularly stated that turnips grown with farm-yard 
manure fed better than those which had been manured with 
guano, and that a decided difference was also observable between 
samples grown at different heights. These statements were made 
by persons whoso opinion was worthy of attention, but they were 
by no means universally concurred in — many farmers, whose 
opinion was entitled to equal weight, having failed in observing 
any such differences. The original object of iny experiments 
embi-aced these, and all other questions which could be considered 
of importance ; but 1 was not prepared for the very large number 
of experiments which has been required, and which greatly 
exceed what I had anticipated, and has involved a very large 
amount of labour, and occupied a proportionably longer time. 

In the course of my experiments I have received much valuable 
information, as well as materials, from different gentlemen, whose 
names I shall afterwards have occasion to mention particularly, 
and whom I take this opportunity of thanking for their valuable 
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assistance in growing specimens for analysis, without which this 
investigation could scarcely have been made. 

In my present paper I purpose to describe first the method 
employed in the analyses, then to give the details of the analyses 
themselves, and to conclude by pointing out the inferences which 
it would appear may be drawn from the numerical results. 

Previous, however, to entering upon these questions, I am 
desirous of making a few observations on the amount of informa- 
tion which sueh analyses are capable of supplying, in order that I 
may at once guard against the deduction from them of conclusions 
which they do not fully warrant. I am the more induced to 
refer to this at the outset, because I have observed that there is a 
prevalent impression that such analyses are sufficient to supply 
all the requisite information regarding the feeding value of dif- 
ferent foods, and to stand entirely in the place of those laborious 
experiments on animals to which I have already alluded. So far 
from this being the case, there is no question, among chemists and 
physiologists at least, that such experiments cannot be altogether 
dispensed with, but that chemical analysis, while it gives in itself 
much valuable information, ought to be looked upon as the basis of 
all such experiments, simplifies them immensely, gives them a pi'e- 
cision and accuracy which they could not otherwise possess, and 
enables us to generalise on the principles of feeding. In order to 
render this distinctly intelligible, I must direct the reader’s atten- 
tion to some points connected with the general principles of 
feeding. I do not, of course, intend to enter here in full upon a 
subject so extensive, which could not be done justice to in the 
limits of one or many papers, but must confine myself to such 
points as will serve to illustrate the point in question, and to 
render intelligible the relative amounts of information which can 
be furnished on the one hand by analysis, on the other by experi- 
ment. 

In order that any substance shall be suited to employment as 
food, it must afford to the animal a supply of certain chemical 
substances, among which nitrogen, (in the form of what are called 
albuminous or proteine compounds,) phosphoric acid, oil, gum, 
and sugar, are the most important ; and it is customary to say 
that substances are valuable as food in direct proportion to the 
quantity of these nutrient elements which they contain. Speaking 
generally, this is^ no doubt true, and consequently the analysis 
which gives the highest amount of these substances, must be taken 
as indicating also the highest nutritive value ; and there can be no 
question that it does give an approximation towards it ; but the 
instant we come to look more particularly into the conditions and 
phenomena of nutrition, we perceive at once that it can be only an 
approximation which it gives, and that, too, in many instances 
but a distant one. This will be more readily understood by 
confining our attention to one individual nutrient element ; and I 
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shall select for this purpose nitrogen, which is generally admitted 
to be the most important of all, so much so, indeed, that some 
chemists, and particularly Boussingault, have determined the 
relative feeding values of different substances from the proportion 
of this element alone, to the total exclusion of all the others. 
Whether they are in all cases perfectly correct in doing so, I shall 
not at present attempt to determine ; it is certain, however, that 
a tolerably close approximation is obtained, so long as we compare 
with one another similar kinds of food. Thus, for instance, to 
suppose a case, if we had two varieties of turnip, one of which 
contained exactly twice as much nitrogen as the other, there is no 
doubt that their feeding values would be pretty exactly in the 
ratio of two to one. The same would likewise be the case if we 
compared with one another two samples of oilcake, or two samples 
of an^^ other food ; but if we compare a quantity of oilcake with a 
quantity of turnips containing twice as much nitrogen, does it 
follow that their feeding values shall be exactly in the ratio of 
one to two, that is, of the quantities of nitrogen which they con- 
tain S In so far as we at present know, it would appear that, in all 
probability, this is not absolutely the case ; but that, while the 
quantity of nitrogen is a very safe indication of the comparative 
values of different specimens of the same kind of food, we require, 
for the estimation of different sorts of food, to establish a special 
feeding value for each individual class. 

The cause of this peculiarity is dependent on the conditions 
under which the nutrition of animals takes place. Supposing 
cattle to be supplied with a certain quantity ot nitrogen in their 
food, a certain fraction only of that which they receive passes 
into the tissues, and is converted into flesh. The remainder 
partly appears in the dung and urine, and partly escapes in the 
gaseous form, according to some law which is not yet understood. 
It must be obvious from this fact that, in order to have the means 
of instituting a perfect comparison between the feeding values of 
different substances, we ought to ascertain not only the amount of 
nitrogen which they contain, but also the proportion of that nitro- 
gen which is assimilated by the animal. This proportion must 
necessarily depend on the conditions in which the nitrogen exists 
in the food, whether in an assimilable condition or not, and is also 
to some extent dependent on the state of the cattle feeding upon 
it. Nitrogen exists in the plant, not in one, but in several different 
states of combination ; and we have evidence to show, that in these 
different states its nutritive value is not always the same, and even 
that in some conditions it possesses actually no such powers at all. 
Had we satisfactory experiments to show the nutritive value of all 
the different forms of combination in which nitrogen exists, and 
analyses determining the proportion of all these different com- 
pouiids in various foods, a great step in advance would be made. 
It is possible that at some future period this may be done ; but 
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in the present state of chemical knowledge it cannot even be 
attempted, and that on account of the extremely imperfect state of 
our information regarding the nitrogenous constituents of plants 
and animals — a subject which has hitherto defied the skill of the 
most accomplished chemists. Any attempt to define all the dif- 
ferent forms in which nitrogen exists, would infallibly lead to most 
erroneous conclusions ; but in the analysis of the turnip, I have 
distinguished between the nitrogen which exists in the soluble and 
in the insoluble state, which is quite as far as the present state of 
our knowledge will permit. 

It must be obvious, from the consideration of all these facts, 
that where complete information is required regarding the feeding 
value of any substance, we must have first its chemical analysis, 
in order that we may know the proportion of valuable ingredients 
which enter into its composition ; and, secondly, experiments on 
animals, which shall determine for us the proportion of these sub- 
stances which pass into the tissues ; in other words, their special 
values in the individual sort of food. This last must be determined 
on animals, and there is no possibility of doing it in any other 
way. In short, to develops fully the whole principles of feeding, 
analysis would have to be supplemented by experiment, and the 
special nutritive values of each food having been once determined, 
analysis alone would in all future cases be sufficient. Such expe- 
riments would require, however, to be very extended; and not only 
to be undertaken on a definite and uniform plan, but to embrace 
the feeding of all the different kinds of stock, as well as the pheno- 
mena observed at different periods of the process of fattening, as 
there is reason to believe that each species of domestic animal may 
have different powers of assimilation, and be capable of taking up 
and converting into flesh and fat different proportions of the whole 
nutrient elements of their food ; or, to express it more simply, 
that the same quantity of food may go further towards the 
fattening of one species than another. The truth of this, which 
is only a probable, and not a certain inference, from our present 
knowledge, would itself require a long series of experiments on 
animals for its solution. 

I have thought it right to refer, at the outset of this paper, to 
the importance of-combining with such analyses as I now commu- 
nicate, a series of experiments on animals. I am free to admit, 
however, that we are not likely to obtain such experiments until 
some of our great agricultural societies take up the matter on a 
sufficiently extensive scale. Such experiments, except on a very 
limited scale, are beyond the reach of a private individual, for they 
are not only laborious, but_ expensive. Without this, however, 
our knowledge of the principles of feeding cannot be made com- 
plete and perfect in all respects ; but even with our present very 
imperfect .information, we are able to make a certain use of 
analysis alone, and to deduce from them approximative conclusions 
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as to the relative values of the foods, although, of course, much 
less definite than we could do if all the facts which I have indi- 
cated had been established. To this point, however, I shall again 
return in the conclusion of this paper, when I come to the discus- 
sion of the analytical results, to which I shall now proceed. 

Method of Analysis, 

The object held in view in the analysis of the turnips was to 
obtain as much information as possible regarding the proportions 
of their proximate constituents, and I proposed at first to deter- 
mine the quantities of all these substances, including gum and 
sugar. Some preliminary analyses, however, served to show me, 
that when so very large a number of turnips, amounting to some 
sixty or seventy dififerent specimens, were to be analysed, it would 
be quite impossible to manage these with the ordinary resources 
of a laboratory. Where gum and sugar are to be determined, the 
whole processes of the analysis must be undertaken without delay, 
and must be completed at once, which would have required in 
tliis instance the constant attention of at least twelve or fourteen 
operators. Even could this diiEculty have been overcome, I do 
not believe that satisfactory determinations of sugar can be made 
upon the turnip. An attempt was made to ascertain the pro- 
portion, in one case, by evaporating,the juice to dryness, extracting 
with alcohol, evaporating the alcoholic fluid to dryness, and 
weighing the residue ; this being the method usually employed in 
proximate analysis for the determination of sugar. The substance 
so obtained, however, was not pure sugar, but was found, by 
analysis, to contain 1.44 per cent of nitrogen, w^hich corresponds 
to 9.17 per cent of nitrogenous matters. So that this process — 
and it is the most satisfactory we have — would have led to very 
fallacious results. After some trials, I fixed upon a plan of 
analysis, which will be best rendered intelligible by detailing the 
steps in the process. 

As soon as the turnips had arrived at maturity, a certain 
number was selected of each sort, so as to give as fair an average 
as possible of the whole crop. This was always done by tlie grower 
himself. The number selected was generally five, sometimes only 
three. When these were received at the laboratory, the analysis 
' was proceeded with in the following manner. The turnips were 
cut up, and a portion taken from each, in such a manner that we 
obtained a quantity of every part of the root. From this the follow- 
ing portions were taken, and always in such a way as to give a 
quantity from each of the roots employed. 

About 400 or 500 grains were accurately weighed in a 
small glass, which was then introduced into the water bath, and 
dried until it ceased to lose weight, which generally required 
from two to three weeks. The weight being then determined, the 
loss was water. The residue was then transferred into a plati- 
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num crucible, and burned at first at a very low temperature, and 
afterwards a stronger heat was given. The residue in this case 
gave the total amount of ash contained in the turnip. 

2cZ, From 2000 to 3000 grains were carefully grated, and the 
mass subjected to pressure in a screw-press, so as to express the 
juice and leave the fibre. The cake of fibre was broken up in 
distilled water, and again expressed ; and this process was repeated 
until the last traces of juice were got rid of. The fibre was then 
carefully removed from the cloth, introduced into a glass, dried 
at 212® until it ceased to lose weight, and its weight accurately 
determined. It was then preserved for purposes to be afterwards 
referred to. 

ScZ, A large quantity (from four to five pounds) of the remain- 
der of the turnips was cut into thin slices, spread out on flat 
trays of block tin, and dried at a temperature near that of boiling 
water. As soon as it had become sujfficiently dry for the purpose, 
it was ground to powder in a mill, and preserved in stoppered 
bottles for the subsequent steps of the analysis. 

By these preliminary processes there were determined the 
amounts of water^ a$h^ and jihre ; and a sufficient quantity of the 
W’hole turnips was got into a state in which it could be preserved 
until such time as^ the rest of the analysis could be taken up. 
By this method we were able to undertake a larger number of 
analyses than it would have been possible to do in any other way ; 
for, had the attempt been made to effect the whole operations upon 
the moist turnip, it would not have been possible to get through 
the different operations with that despatch, which was required 
when turnips were coming in to the laboratory in considerable 
numbers at the same time. 

Determination of the Constituents of the Fibre. 

A certain quantity of the dry fibre was taken, and the amount 
of nitrogen determined by Peligot’s process, which I have found 
to give extremely trustworthy results. The amount of nitrogen 
multiplied by 6.36, gives the quantity of albuminous or proteiue 
compounds, ' 

Another quantity was burned in a platinum crucible for the 
amount of ash. 

A third portion was digested for some time with a dilute solution - 
of carbonate of soda. The fluid was poured off, and an additional 
quantity added; the digestion repeated ; and the second fluid, mixed 
with the first, was strained through a cloth filter. Hydrochloric 
acid was added in excess to the filtrate, and the precipitate of pectic 
acid collected in a cloth filter and washed. It was then carefully 
removed from the cloth, dried at 212°, and its weight ascertained. 
After this had been done, it was ignited, and the amount of ash 
which it contained determined. This weight, subtracted from the 
former, gave the actual weight of pectic acid. 
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The difference between the sum of all these substances and the 
total amount of fibre gave the proportion of woody fibre. 

Determination of the Snh^tances contained in the Juice of the Turnip. 

I have already observed, that the particular method of analysis 
employed was adopted for the express purpose of avoiding the- 
direct determination of the soluble constituents of the turnip. 
Their proportion, however, was easily got at indirectly by the analy- 
sis of the entire dry 'turnip, and subtraction from the quantities 
obtained of the quantities of the corresponding constituents 
contained in the fibre, which had been determined by its analysis. 

In order to effect this, the large quantity of turnip, which had 
been partially dried and preserved in bottles, was introduced into 
the water-bath, and retained there until its drying was thoroughly 
completed. 

One portion, amounting to about 100 grains, w'as exhausted 
with ether, the ethereal solution distilled off, and the residual oil 
dried in the water-bath until it ceased to lose w^eight. 

Another portion was employed for the determination of the 
nitrogen, from which the total quantity of nitrogenous constitu- 
ents was calculated. 

A third portion was incinerated. The ash which remained, 
dissolved in dilute hydrochloric acid, filtered, and ammonia added 
to the fluid. The precipitate obtained was collected, washed, and 
weighed, and gave the amount of phosphates of the alkaline earths 
contained in the whole turnip. The filtrate was evaporated to a 
small bulk, and the residual phosphoric acid precipitated by means 
of a solution of sulphate of magnesia. The precipitate was 
collected and weighed, and from it was obtained the amount of 
phosphoric acid which had existed in combination with the alkalies. 

As some phenomena connected with the disease of the turnip led 
us to anticipate some results from the detei'mination of the sulphur, 
the proportion of this element was ascertained in a good many cases. 
This was effected by treating a weighed quantity of the moist tui’- 
nip with strong nitric acid, digesting for some days at a tempera- 
ture near 212°, and then adding powdered chlorate of potash to 
complete the oxidation. By this means the whole sulphur was 
converted into sulphuric acid, which was weighed in the form of 
sulphate of baryta, and for it the sulphur was calculated. 

i did not attempt a more minute examination of the ash, as it 
appeared to me that the determination of the quantities of lime, 
magnesia, alkalies, &c., would not afford any information as to the 
feeding values, while it would greatly complicate the investigation. 

Calculation of the results of Analysis. 

The calculation of these analyses is somewhat complex. The 
first step consisted in calculating the amount of water on 10,000 
parts, and tlien the amount of fibre. The quantities of dry fibre 
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employed for the determination of nitrogen, ash, and pectic acid, 
were next converted into their equivalents of turnip in the moist 
state; and from these quantities the proportion on 10,000 was 
calculated, and the nitrogen converted into its corresponding 
proportion of albuminous or proteine compounds. The difference 
between the sum of all their substances, and the total amount of 
fibre, gave the proportion of woody fibre. 

In calculating the results obtained from the dry turnip, the 
quantity of moist substance to which it corresponded was first 
ascertained, and from this the amount of oil was calculated. 

The nitrogen and its equivalent proportion of proteine com- 
pounds was determined in the same manner. This gave the total 
quantity of nitrogen in the turnip; and the difference between that 
and the quantity contained in the fibre, gave the proportion 
present in the juice. The difference between the sum of all these 
substances, including fibre, and 10,000, gave the proportion of gum, 
sugar, &c. 

The proportion of ash and phosphates was calculated in a 
similar way, and the results are stated separately from the others ; 
a method which I was compelled to adopt, from the impossibility of 
ascertaining to which of the constituents it is attached, and in 
what proportions. The quantity given at the bottom of each 
analysis expresses the total amount of ash, including that of the 
fibre. 

Analytical Results. 

The first series of turnips analysed were grown by Mr Finnie 
of Swanston in the year 1849. They were White Globes^ and 
were sown on the 29th June, on a field the soil of which was 
very uniform throughout. The whole field was divided into 
thirty sections, to each of which a different manure, or mixture 
of manures, was applied. Unfortunately the turnip disease 
made its appearance to some extent; but its ravages were 
confined to a certain number of the divisions, while others entirely 
escaped. The turnips were raised on the 19th November, and the 
weight of each portion determined by Mr Finnie, and a certain 
number of turnips from each section selected, so as to give as 
nearly as possible a proper average of the whole. 

Each was analysed exactly after the method already described, 
and in one or two instances a special analysis was also made of the 
diseased turnips, the diseased portions being selected expressly for 
that purpose. 
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No. 1. 

White Globe Turnip^ manured with 
6 cwt Ichaboe Guano. 


Pectic acid, .... 7.9.0 

Ash, 18.9 

Protein compounds, containing 

3.7 N., 23.5 

Woody fibre, . ’ . . . 227.6 


Total fibre, . . . 349.0 


Water, 9,364.0 

Oil, 12.6 

Protein compounds, containing 

11.2 N., .... 71.4 

Sugar, gum, &c., . . . 203.0 


10,000.0 


No. 3. 

White Globe Turnip^ manured with 
G cwt. Guano. 

Pectic acid, . . . , 64.0 

Ash, 17.0 

Protein compounds, containing 4. 3 N. 27,4 
Woody fibre 251.6 

Total fibre, , . . 360.0 

Water, . . . ... 9,369.0 

Oil, 8.0 

Protein compounds, containing 

10.5 N., .... 66.8 

Sugar, gum, &c., . . . 196.2 


10,000,0 

Ash, . . . 70.0 

Phosphates, . . 12.3 

Phosphoric acid, . 1.0 


AiSh, . a . 

64.0 

Phosphates, . 

13.5 

Pliosphoric acid, 

0.8 


No. 4. 

White Globe Turnip.^ manured widi 
6 cwt. Guano. 

Pectic acid, .... 72.0 

Ash, 18.0 

Protein compounds, containing 4.2 N., 26.7 
Woody fibre, , , . .261.3 

Total fibre, . . . 378.0 


No. 2. 


White Globe Turnips manured with 
6 cwt. Guano. 


Pectic acid, .... 

22.5 

Ash, 

7.0 

Protein compounds, containing 


1.12 N., . . . . 

7.1 

Woody fibre, .... 

102.4 

Total fibre, 

139.0 

Water, 

9,237.3 

Oil, . . . . • • 

11.5 

Protein compounds, containing 


15.07 N., . . . . 

95.9 

Grum, sugar, &c., 

516.8 


10,000.0 


Water, 


S, 31 8.0 

Oil, 

, * 

24.0 

Protein compounds, containing 


13.1 N., 

. , 

83.8 

Sugar, gum, &c.. 

• * 

196 7 

10,000.0 

Ash, 

67.0 


Phosphates, . 

12.0 


I*hosphoric acid. 

0.1 



No. 4.— Diseased. 

Thesameas the last^ butthe dtseasedpor- 
Hons selected and separately analysed. 

Water, ..... 8,988 0 

Oil, 33.5 

Protein compounds, con taming 39.2, 249.7 
Fibre, gum, &c., . . . 728.8 

10,000.0 


Ash, . . . 60.3 

Phosphates, . . 11.7 

Phosphoric acid, . 0.3 


Ash, . . . 129.0 

Phosphates, . . 29.0 

Phosphoric acid, . 1.0 
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No. 5. 


White Globe Turnip^ manured tiith 
15 cwL Ho77i-dusL 


Pectic acid, .... 

16.0 

A^h, 

13.0 

Protein compounds, containing 
4.0 N., 

25.0 

Woody fibre, .... 

287.0 

Total fibre. 

341.0 

Water, 

9,102.0 

Oil, 

20.5 

Protein compounds, containing 
22.5 N., .... 

143.0 

Sugar, gum, &c., 

393.5 


10 , 000.0 


Ash, 

70.0 

Pliosphates, 

18.0 

Phosphoric acid. 

0.17 


No. 6. 


White Globe Turnip^ manured with 
6 cwt. Dissolved Bones, 


Pectic acid, .... 

Ash, 

Protein compounds, containing 

3.6 N., 

Woody fibre, .... 

76.0 

20.3 

22.9 

196.8 

Total fibre. 

316.0 

Water, 

Oil, ^ 

Protein compounds, containing 
,19.7 N., ... . 

Sugar, gum, &c., 

9,273.0 

20.7 

125.5 

264.8 

10,000.0 

Ash, , . . 76.0 

Phosphates, . , 17.0 

Phosphoric acid, , 0.7 



No. 7, 


White Globe Turnip^ manured with 
20 bushels Bone-dust, 


Pectic acid. 


42.0 

Ash, . . . . . 

Protein compounds, containing 

14.4 

4.2 N., 

. 

26.7 

Woody fibre, . 

• 

2S1.9 

Total fibre, 

• 

335 0 

Water- 


9,313.0 

Oil, . . . . 

Protein compounds, containing 

22.0 

15.1 N., . 

. 

96.3 

Sugar, gum, &c., 

Ash, 

Phosphates, 
Phosphoric acid, 

77.0 

14.6 

06 

233.7 

10,000.0 


No. 8. 


White Globe Turnip^ manured with 
10 cwt Rape-dust 


Pectic acid, , . . . 

Ash, 

Protein compounds, containing 

4.1 N., 

Woody fibre, . . . . . 

42.1 

12.4 

26,0 

223.5 

Total fibre, 

304.0 

Water, 

Oil, 

Protein compounds, containing 
29.1 N., . . . . 

Sugar, gum, &c., 

8,987.0 

11.9 

184.8 

512.3 


10,000.0 

Ash, . . . 77.0 

Phosphates, , . 17.2 

Phosphoric acid, . 0.7 
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No. 9. 


No, 11. 


White Globe Turnip^ manured with 

6 cwt. Superphosphate of Lime, 

White Globe Turnips manured with 
30 cwt. Animal Charcoal, 

Pectic acid, . . . • 

Ash, 

Protein compounds, containing 
3.25 N., . . . . 

Woody fibre, . . . . 

148.9 

16.0 

20.7 

112.4 

Pectic acid, . , . . 

Ash, 

Protein compounds, containing 
3.1 N., . . . . 

Woody fibre. 

24.6 
11,8 

19.6 
166.1 

Total fibre, 

297.0 

Total fibre. 

222.0 

Water, 

Oil, 

Protein compounds, containing 
20.8 N., . . . . 

Sugar, gum, &c., 

9,469.0 

21.0 

132.4 

80.6 

Water, 

Oil, 

Protein compounds, containing 
24.3 N., . . . . 

Sugar, gum, &c., 

9,355.0 

15.9 

165.3 

261.8 


10,000.0 


10,000.0 

Ash, . . . 69.7 

Phosphates, . . 9.2 

-Phosphoric acid, . 1,6 


Ash, . . , 78.0 

Phosphates, . . 14.1 

Phosphoric acid, . 1.0 


No. 10. 


No. 12. 


White Globe Turnip^ manured with 

10 cwt. Rape-dust, 

White Globe Turnips manured with 
3 cwt. Guano and 3 cwt. Dissolved 
Bones, 

Pectic acid, . . • . 

Ash, 

Protein compounds, containing 
3.6 N., . . . . 

Woody fibre, . . . . 

39.0 

12.0 

22.3 

192.7 

Pectic acid, . • . • 

Ash, 

Protein compounds, containing 
4.4 N., . . . . 

Woody fibre, 

89.0 

16.0 

28.0 

202.0 

Total fibre, 

266.0 

Total fibre, 

334.0 

Water, 

Oil, 

Protein compounds, containing 
17.8 N., . . . , 

Sugar, gum, &c., 

9,427.0 

14.0 

113.3 

179.7 

Water, • . • . . 

Oil, • • • • « 

Protein compounds, containing 
23.6 N., .... 

Sugar, gum, &c., 

9,233.0 

17.7 

150.3 

266.0 


10,000.0 


10,000.0 

Ash, . . . 73.0 

Phosphates, . . 11.7 

Phosphoric acid, . 0.2 


Ash, . . . 78.0 

Phosphates, . . 16.0 

Phosphoric acid, . 1.0 
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No. 13. 

WMt& Globe Twrnip^ manured with 
3 cwt Guano^ and 3 cwU Super- 
phosphate. 

Pecticacid, .... 17.4 

Ash, 14.0 

Protein compounds, containing 
3.7 N., .... 23.S 

Woody fibre, . . . 279.1 

Total fibre, . . . 334.0 


Water> 9,324.0 

Oil, 10.6 

Protein compounds, containing 
16.8 N., .... 107.0 

Sugar, gum, &c., . . . 224.4 

10,000.0 

Ash, . . . 87.0 

Phosphates, . . .12.7 

Phosphoric acid, , 1.2 


No. 14. 


'White Globe Turnip^ manured with 4 
cwt, Guano^ and 3 cwt. Rape-dust. 


Pectic acid, . , 

. 10.5 

Ash, 

15.5 

Protein compounds, containing 

6.2 N., ... 

33.1 

Woody fibre, ... 

. 299.9 

Total fibre, 

. 359.0 

Water, 

. 9,346.0 

Oil, 

26.0 

Protein compounds, contaiuin.fif 

21.0 N., 

133.7 

Sugar, gum, &c., 

135.3 


10,000.0 

A*, . . , 82.0 

Pbospbates, . , 16,8 

Phosphoric acid, . 1,2 


No. 16. 

White Globe Turnip^ manured with 4, 
cwt. Guano^ and 3 cwt Poppy- 
cake. 

Pectic acid, . , . . 45.0 

Ash, ’ 14.0 

Protein compounds, containing 
3.6 N., .... 23.0 

Woody fibre, .... 193.0 

Total fibre, . . . 275.0 


Water, ..... 9,479.0 

Oil, 17.0 

Protein compounds, containing 
11.8 N., . . . 75.0 

Sugar, gum, &c., . . . 154.0 

10,000.0 

Ash, * . . 62.0 

Phosphates, . . 10.0 

Phosphoric acid, . 0.5 


No. 16. 

White Globe Turnip.^ manured with 4 
cwt Guano., and 3 cwt Bone-dust 


Pectic acid, 

72.4 

Ash, .... 

13.4 

Protein compounds, containing 

19.7 

Woody fibre, . 

181.5 

Total fibre. 

287.0 

Water, .... 

9,145.0 

Oil, .... 

14.1 

Protein compounds, containiiiff 
23.8 N., . . . . 

151,6 

Sugar, gum, &c., . , i 

402.3 


10,000.0 


- . . 63.0 

Phosphates, . . 17.5 

Phosphoric acid, . 2.0 
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No. 17. 


No. 19. 


White Globe Turnip^ manured with 2 
cwt Sulphate of Ammonia^ and 3 
cwL Bone-dust, 


White Globe Turnip^ manured with 2 
cwt. Sulphate of Ammonia^ and 3 
cwt. Rape- dust. 


Pectic acid, , . . . 

Ash, 

Protein compounds, containing 
S.6 N., . . . . 

Woody fibre, . . . . 

86.0 

17.0 

36.3 

220.7 

Pectic acid, . * . . 

Ash, 

Protein compounds, containing 

4.8 N., 

Woody fibre, . . . , 

26.0 

18.0 

30 0 
240.0 

Total fibre, 

360.0 

Total fibre, 

314.0 

Water, 

Oil, 

Protein compounds, containing 
8.2 N., . . . . 

Sugar, gum, &c., 

9,494.0 

16.0 

51.6 

78.4 

Water, 

Oil, 

Protein compounds, containing 
18.4 N., . , . . 

Sugar, gum, &o.. 

9,145.0 

26.0 

117.0 

398.0 


10,000.0 


10,000.0 

Ash, . . . 72.0 

Phosphates, . . 10.0 

Phosphoric acid, , 0.3 

1 

Ash, . . . 72.0 

Phosphates, . . 18.4 

Phosphoric acid, . 1.6 


No, 18. 


No. 20. 



White Globe Turnips manured with 
2 cwt. Sulphate of Ammonia^ and 2 
act. Dissolved Bones. 


Pectic acid, 


35.56 

Ash, 


16.60 

Protein compounds, containing 
3.67 N., . . . . 

22.66 

Woody fibre, . 

• 

236.28 

Total fibre. 

• 

310,10 

Water, 


9,193.00 

Oil, . • . . 


32,50 

Protein oompounds, containing 
19.11 N., . . , . 

121,30 

Sugar, gum, &c., 

• 

343.10 

Ash, 

Phosphates, , 

Phosphoric acid, . 

10,000.00 

41.46 

15.27 

2.77 


{To be continued 


White Globe Turnip.^ manured with 2 
cwL Sulphate of Ammonia^ and 12 
cwt. Animal Charcoal, 


Pectic acid, . • . . 

Ash, . . . . . 

Protein compounds, containing 

3.7 N., 

Woody fibre, . . . . 

68.0 

14,0 

2B,5 

224.5 

Total fibre, • 

• 

380.0 

Water, 

Oil, 

Protein compounds, containing 
11.9 N., .... 

Sugar, gum, &o.. 

9,409.0 

21.0 

75.5 

164.5 



10,000.0 

Ash 

Phosphates, . 
Phosphoric acid, 
in next Number,'} 

71.0 

12.0 
0.4 
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In all, 67 competitions ; 1903 ploughs ; 1903 ploughmen ; 3806 horses; £B05, 2s. premiums, and 67 medals. 
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REPORT ON THE SEED COMPETITIONS OF 1860. 

The Committee appointed by the Highland and Agricultural 
Society of Scotland to examine the samples of Prize Grainy lodged 
at their Museum, (and for which silver medals have been awarded 
supplementary to the local premiums,) have reported as follows : — ^ 

County of Renfrew, — ^The samples from this district are all good, especially 
the oats and wheat, which are very fine, and superior to those from the same 
district the previous year. It should be insisted upon that the name of each 
variety of grain be correctly given by the exhibitor, as it might be important 
for reference and observation to ascertain which kinds are best adapted for 
cultivation in the different districts. The discussions on the cereal grains, 
which took place at the Society’s meetings last season, and which are pub- 
lished in the Society’s Transactions, will facilitate the identification of the 
kinds. 

District of Buchan, — From this district the Berlie oats are particularly fine, 
pure, and clean. The ryegrass seed, although not heavy, is clean and pure, 
and much superior to the prize sample from the same district the previous 
year. The Committee continue their former recommendation to this district 
to encourage the cultivation of other varieties of oats. 

County of Haddington, — ^All the samples from this district are particularly 
fine ; the April wheat and Potato oats perhaps not to be surpassed in the 
kingdom. The Committee notice the absence of any variety of white wheat, 
and also beans, from a district so suitable for their spccessful cultivation. 

District of Wester Ross. — ^The wheat, barley, and oats from this district 
are all very good, clean, and pure samples of their respective weights. The 
excellence of the land suggests the cultivation of other varieties of these 
grains. 

District of Forres, — ^The whole of the prize grains from this district are of 
superior quality, especially the Chevalier barley, perennial ryegrass, and 
Sandy oats. Considering the excellence of this district for the cultivation of 
barley, the growth of other varieties than Chevalier might also be encouraged. 

General Observations. — The Committee continue their recom- 
mendation to local societies, to give consideration to the growth of 
tares or vetches, for seed, in those places suitable for their ripen- 
ing. The consumption of foreign tares is considerable ; but in 
quality they are inferior to home-grown seed: hence a ready 
market would be found for all that could be grown. Attention 
should also be directed to the encouragement of the growth, for 
seed, of the different varieties of peas. 

Haddington is the only district from which April wheat has 
been received. The growth of this variety, as well as that of 
other spring varieties, is a subject well worthy the consideration of 
most local societies. 

There are several sorts of seeds which might be successfully 
produced in this country — ^such as linseed, rapeseed, parsley, and 
caraway, which are at present imported in large quantities from 
the Continent ; and the protective duty of 5s. per cwt. being still 
continued on all sorts of grass-seeds, suggests the increase of 
attention to their production, as they continue to be imported 
largely, and are all suitable to be grown' for seed in this country. 
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REPOET ON THE CONSTITUTION AND STATISTICS OF THE 
FRIENDLY SOCIETIES OF THE COUNTIES OF 
ABERDEEN, BANFF, AND KINCARDINE. 

By Sir John Stuart Forbes of Pitsligo and Fettercairn, Baronet, 

[Premium — The Gold Medal.] ^ 

[The tables published by the Society in 1824, for the guidance 
of Friendly Societies, and referred to by Sir John Forbes in 
his Report, though compiled with great care, and under the 
best professional advice that could at the time be obtained, 
have been proved by later experience to be in some respects 
incorrect, and unfit to be adopted as a safe standard. The 
Society has consequently resolved to cancel these Tables, 
and the Directors avail themselves of this opportunity to 
intimate their withdrawal. Recent authorities, though agree- 
ing as to their inaccuracy, dififer in regard to the data on 
which others should be constructed ; but the Directors have 
much satisfaction in announcing that this important subject 
has, at their request, been taken up by the Institute of 
Actuaries, and is now under the consideration of that eminent 
body. — Jn. Hall Maxwell, Secretary:] 

The working principle of assurances, so called, by which, with 
safety to the speculators, on the payment of a small sum by a 
great number of individuals, a much larger benefit is secured to 
the few amongst them who may be visited by some natural 
casualty, and to the whole upon events whose time of occurrence is 
uncertain, is one of the greatest boons which the genius of science 
has ever conferred upon man in his social capacity ; and benevo- 
lence had applied it with considerable success to the industrial 
classes, long before it was discovered and admitted to be suitable 
to any great extent for those in a more independent station In life. 

This power is obtained only by very elaborate calculations upon 
extended data, being applied chiefly to the recurrence of sickness 
and the arrival of death, the probabilities of which are ascertained 
with extraordinary nicety by careful observation of a vast num- 
ber of cases. It is very common to undervalue these statistics as 
a sound basis for the schemes of such associations, but their 
importance may be estimated from the wonderful concurrence of 
two of the most extensive investigations yet conducted. Mr Neison 
made his calculations from the returns of the actual experience of 
Scottish Friendly Societies over a period of twelve years, and 
comprising nearly three million years of life. These^ have been 

3 ared with the accurate returns of the rate of sickness and 
among the members of the Manchester Unity of Oddfellows. 

TEANS.— OCTOBER 1851 . F 
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The difference is only a very small fraction of an hour, though 
the comparison had reference to upwards of two hundred and forty 
thousand lives. 

It is infinitely to the credit of the industrial classes of this 
country that their spirit of independence has induced them, in the 
midst of the fluctuations in their condition necessarily accom- 
panying a high state of civilisation, freely to patronise for more 
than a century back every scheme which offered the slightest hope 
of securing to them their hard-earned savings in time of sickness, 
or making provision in event of their death for those at present 
dependent upon them. The Legislature was not behindhand 
in giving, through various Acts of Parliament, every encourage- 
ment to this valuable engine for ameliorating the condition of the 
industrial classes, but it must be confessed that their influential 
neighbours, whose position and information should have qualified 
them to advise and direct their* movements, have not exercised in 
many cases a sound judgment and efficient control in guiding 
their efforts to the best advantage ; and it is to be regretted that, 
until lately, there has been in some quarters an appearance of 
jealousy on the part of the great assurance companies towards 
the Friendly Societies, which is deeply to be deplored. Their 
objects are kindred, although the assurance for the upper classes, 
conversant merely with the accident of mortality, gets rid of the 
complicated' element of a sickness scheme, and is therefore more 
easily subjected to precise formula. 

Happily such a feeling is now very generally repudiated. The 
body of actuaries, who, incorporated in their institute, form a most 
influential and talented staff for carrying on the science of vital 
statistics, have given their benevolent attention to this humbler 
branch of assurance. Messrs Neison, Ansell, and others have 
contributed the valuable results of their very elaborate inquiries, 
and there can be no doubt that the attention now awakened to the 
pbject will work out for Friendly Societies many important 
improvements in the arrangement of their tables, as well as the 
sele^ion of their objects, and the general management of their 
affairs. It would be a very great improvement, and it is satis- 
factory to find that the idea is not obnoxious to some of the 
larger assurance companies, if they would incorporate with their 
other schemes the machinery necessary for carrying on a Friendly 
Society for the, lower classes also. It seems as if we were now 
approaching a period, from the increased information available for 
insuring stability, when such a junction might be safely proposed. 
The advantages to the industrial classes from such a step are 
obvious, by securing the stability and security of their extended 
foundation, as well as cheap management and command *of the 
best inffirmation, just as in the case of hospitals and asylums, 
where the machinery for the higher classes of patients is, at a 
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moderate cost, made available also for the lower 5 and the establish- 
ment of branches would, as in their present plan, embrace a wide 
circle. In like manner, between the advocates for savings’ banks 
and the supporters of Friendly Societies, let there be no coldness. 
The savings’ banks are important engines for advancing the 
great social principle of economy, and their vast success shows how 
congenial they are to the present state of society. The solitary 
accumulation of spare cash is a valuable way of preventing extra- 
vagance or luxury, and providing for any special object of antici- 
pated expenditure ; it counteracts to a great extent the reckless 
feeling which cash in hand is apt to produce in poor as well as 
rich, and supplies the nest-egg to which it is so pleasant to make 
periodical additions ; but it is a very feeble and imperfect substi- 
tute, in cases of social contingency, for the mutual principle, which 
develops the only cheap and efficient plan of meeting them. The 
new schemes for deposit and accumulative assurance seem well 
calculated, when fully organised, to become popular auxiliaries to 
this great combination for the benefit of these classes. Let us 
then unite, to present all these various facilities, in harmonious, 
rivalry for support and favour, under a deep sense of the impor- 
tance of the one great object which their several promoters ought 
to have in common. 

Supported by the various Acts of Parliament for encouraging 
the establishment of Friendly Societies, a vast number were from 
time to time organised in all parts of the country. It was calcu- 
lated, when the late act was passed, that there were not fewer than 
thirty-three thousand in existence, comprising above three millions 
of members, and drawing an annual revenue of nearly five millions 
of pounds sterling. No better proof can be asked of the indomi- 
table resolution on the part of the industrious classes in this country 
to provide against an evil day — ^no better argument that the spirit 
of independence is not wanting, if the debasing tendency of the 
poor-law were kept in check by well-arranged and carefully sup- 
ported institutions — for providing a substitute in time of need. 
This spirit is the more creditable when we regard the innumerable 
cases of failure against which it had to contend, rendering the 
task apparently hopeless of giving stability to the Friendly So- 
cieties among these classes, as contrasted with assurance among 
the upper classes, of whom not more than one hundred and thirty 
thousand are supposed at present to avail themsplves of any pro- 
vident institution. 

As an illustration of this difficulty, a cursory glance may be 
taken at the history of these institutions, fostered as they nave 
been by the Legislature. The expectation of life, at the age of 
eighteen, may be taken at from forty to fifty years ; and surely it 
is expecting little of any Friendly Society, that it shall, at least, 
fulfil its engagements to its original members, receiving, as it is, 
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additions of young lives, making probably no demands upon its 
funds. Yet what has been the result of experience ? Between the 
year 1792 and 1832, a period of only thirty-seven years, 19,785 
Societies deposited their rules with the clerks of the peace, although, 
in 1836, of that immense number only 5409 had any. deposited 
funds, so that nearly three-fourths might be considered bankrupts, 
having squandered the savings of their members, and failed to 
fulfil the promises they had made. Such was the state of matters 
among the older Societies of which we have the statistical details 
demanded by the Legislature ; but the history of the secret societies, 
whose constitution prevented their tables fi*om being sanctioned 
under the old acts, is unfortunately equally disastrous. The Man- 
chester Unity of Oddfellows, which dates with the present century, 
has attained greater popularity than any other, and is affiliated all 
over the country, comprising about 3500 lodges, and nearly a 
quarter of a million of members. Its scheme of one central body, 
consisting of the grandmaster, deputy, and secretary, with nine 
directors elected at a general meeting of delegates from the dis- 
tricts, seems well calculated to maintain strict attention to rule 
among the local lodges; but their tables have been originally 
faulty ; and though the lodges have not yet had an average 
duration of fifteen years, its affairs are embarrassed. In 1843 
alone, 225 lodges were closed for want of funds, and the defal- 
cation has been almost 100 annually since that date. Mr Neison 
subjected the affairs of the Unity to a strict investigation, and his 
pamphlet, published in 1846, proves that it would require three 
millions sterling at present to enable it to fulfil its engagements. 

This is a melancholy pictoe for the philanthropist wh^o looks at 
the amount of virtuous self-denial evidenced by their accumula- 
tions, which has been doomed in thousands of cases, at the moment 
of need, to rude disappointment j and the evil is only now becoming 
distinctly evident, its effects only beginning to be felt, as we are 
assured that out of two thousand societies in activity, whoso affairs 
have been submitted to that eminent actuary, Mr Ansell, for investi- 
gation, during the last four years, he has found scarcely one solvent. 

In Scotland, to which more particularly the present Beport 
refers, and with regard to a portion of which — the counties of Aber- 
deen, Banff, and Kincardine — ^we must descend to particulars, 
matters are not in a better condition. The Highland Society came 
forward as early as 1824 to encourage, by the publication of tables, 
the establishment of Friendly Societies, and the report of their com- 
mittee at that time formed the basis of a vast number of those 
institutions. These tables were carefully adjusted according to 
the best information available at the time, but fmther inquiries 
and improved statistical observations proved that they could not 
'be depended upon. The Society, therefore, determined to procure 
' accurate „ information on the subject; and, as a preliminary step, 
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the directors adveiiiised a premium for the best and most approved 
report on the Constitution and Statistics of the Friendly Socie- 
ties in the counties of Aberdeen, Bantf, and Kincardine, esta- 
blished for the benefit of the Rural Population, and the suggestion 
of the means best calculated to extend the operation and increase 
the efficiency of such bodies.” This, therefore, is the subject of 
the present inquiry. 

The district selected is in many important particulars of habits, 
interests, and objects, a sort of community ; and that part of the 
country has certainly been remarkable for the energy and sober 
steadiness of its people, the number and usefulness of its social 
institutions, and the sympathy and good understanding which 
subsists between its di&rent ranks, fostering and developing the 
sources of moral improvement among the industrial classes. 

To give an exact account of the constitution and progress of the 
Friendly Societies in any district requires considerable investiga- 
tion, as the public data, such as the Official Register, gives infor- 
mation, even in regard to their constitution, of only a portion, and 
no details of their progress, since the quinquennial returns of that 
portion are not digested or made available. We have no means ■ 
of getting any accurate information regarding the state of these 
Societies in our district before the passing of the Act 10 Geo. IV, 
c. 56. A good many had undoubtedly existed from an early date, 
but they partook more of the character of charitable deposits, as 
their common name of boxes ” indicates, from which, at the dis- 
cretion of the managers, sums were from time to time given to the 
members in distress, than of associations for mutual assurance, which 
gave a definite right to their members to a certain amount of relief 
under certain circumstances. Of these, in the beginning of the 
century, there were supposed to be about two hundred in Aber- 
deenshire alone, most of them organised after 1793 ; and over the 
country generally they are estimated to have comprised about one- 
eighth part of the population among their members. What a 
glorious movement in favour of a provident application of the sur- 
plus funds of the people, as a reserve against the casualties of age, 
sickness,^ and bereavement 1 What a guarantee, by deposit, for 
good order among the industrious classes ! 

How sadly was the picture soon to be changed I The great 
encouragement given by the Act of 1793 to the establishment of 
these institutions fostered their progress, and from that period the 
oldest of the existing Societies date their regular enrolment ; but 
the want of statistical data upon which to found their schemes, the 
benevolent desire to render the anticipated benefits as large and 
as attractive as possible, their isolated and local character, which 
prevented them from taking enlarged views of their objects, and 
the reckless expenditure of their funds, which in many cases dis- 
graced the management of their office-bearers, combined fatally 
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against tHspermanence; and it a 
Report in 1824, that, excejjjt the 
which commanded extensive support, and had engaged scientific 
attention to its calculations, few of the Benefit Societies could be 
said to be solvent. 

A report was obtained by the House of Commons, in 1825, 
from a committee on the whole subject, and doubts were thrown 
out as to the accuracy of the Highland Society’s Tables. Upon 
this report was founded the Act of 1829, which established the 
system of regulation, intended as a security for having the societies 
established on sure bases, and under the sanguine hope that this 
regulation would afford a guarantee for security. A great many 
new societies were organised on very much the same principles as 
formerly. The plan of registration was then to be carried out by a 
regular Government officer appointed for the purpose, and in the 
course of a few years above forty societies in Aberdeenshire, 
fifteen in Kincardineshire, and seven in Banffshire, were duly 
enrolled. These legislative arrangements were doubtless conceived 
in the best possible spirit, but data were yet wanting to provide 
•a safe constitution; and the same causes of decay beings still at 
work, the unfortunate supporters of the new schemes were doomed 
again to be disappointed. The reporter has not, after diligent 
inquiry, been able to satisfy himself as to the number of existing 
Societies, compared with those registered, at that time, the quin- 
quennial returns not being regularly arranged and published ; but 
there is too much reason to believe that not one-fifth of the Socie- 
ties at one time in action in those counties are now available for 
the public. 

It must also be remembered that though the registration of these 
Societies was an important step towards their better regulation, 
and might have been productive of most salutary effects, could it 
have been followed by continued supervision, it was looked upon 
with great and most groundless jealousy by many who, vain of 
the importance of exclusive management, eschewed all State inter- 
ference, as they termed it ; and from this cause alone, coupled 
with the state of excitement which prevailed over the country 
generally in 1830, many societies were hastily broken up. It has 
been already stated that, in the county of Aberdeen alone, there 
were at one time about two hundred Friendly Societies; but in that, 
as well as the adjoining counties, the secret Societies had the prin- 
cipal hold among the people. The prejudice against Government 
regulation already alluded to operated strongly, and the Odd- 
fellows’ Lodges occupied the principal place. These not only 
augmented the dislike to the regular societies, but, when the sus- 
picion of the unsound state of the Unity gained ground, they 
contributed to increase the want of confidence in the principles of 
assurance generally. It is the belief of well-informed actuaries in 


ppears from the Highland Society s 
Scottish Ministers’ Widows’ Fund, 
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Aberdeen, that scarcely a sound and solvent Society now exists in 
the district. 

With the exception of the mutual and operative associations, 
and the few remaining free-mason lodges, it is believed that no 
established Benefit Societies now exist in the city of Aberdeen. 
The evils of some of the substitutes, especially the Yearly Societies, 
as they are constituted in Aberdeen, will be touched upon in their 
properplace — suflSceithere to say, that inthatlocality they havebeen 
ill arranged, have led to gambling, and prevented the growth of 
better schemes. In Huntly and its neighbourhood there formerly 
existed five Societies, none of which were registered. Though for 
many years they conferred the greatest benefit on the district, they 
are now all dissolved ; and this failure is traced chiefly to the heavy 
calls upon their funds from dissipated members, brought into sick- 
ness and distress by their own vices. The claims of these unworthy 
recipients were litigated, but found good in law, which disgusted 
the well-doing supporters of these institutions, from the dread of 
similar abuses, and led to the dissolution of most of them in a few 
years — the savings’ bank being now left as the only substitute, by 
mere deposits, for a proper provision against the accidents of life 
among the working classes. 

In Peterhead, at the time of passing the act of 1829', twelve 
Societies existed, of which four were in operation of old date 
previous to the Act of Geo. III. c. 33, to which the other eight, 
in common with so many throughout the country, owed their 
origin. The original Societies partook- more of the character 
of dispensaries for free-will offerings, and had existed for nearly 
a century previous to their being enrolled under that act. The 
other eight Societies of the date of 1829 were composed chiefly 
of masters and workmen of the different trades, and mariners, in 
classes, with the aid of some friends to the principle of assurance j 
but, after an existence of about thirty years, during which time 
their rules were constructed upon no well-ascertained data, 
the act requiring registration induced a somewhat minute 
examination of their condition, and it was found that they were 
all in an unsound state, from having paid habitually larger 
allowances than their receipts would afford — ^having neglected the 
obvious resource of Societies without regular tables to pay no 
more than each year’s receipts would afford. Upon this a great 
excitement arose, fomented, undoubtedly, by the unsettled state 
of the country generally at that time; and a general rush was 
made at the funds, headed by the younger members, who, having 
paid in least, were likely to benefit most by the scramble, which 
ended in the dissolution of seven out of the eight Societies. By 
this disastrous measure, a sum of from £4000 to £5000 was 
distributed, but the annual division of £350 or more was sacri- 
ficed. It is curious to observe so practical an illustration of 
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the fable, as the dividends were quickly absorbed, and, in so 
many instances, spent in dissipation or other foolish objects, 
leaving the recipients certainly no better than they were. 
Of the Societies which survived this crash, two were kept up 
solely for the benefit of the decayed members. Two others, 
by submitting their affairs to inspection, and valuing the lives 
of their members, have been enabled, at allowances reduced to 
the rate the funds would afford, to keep their schemes in action ; 
though their entrants have been few, advantage being now more 
generally taken of assurances in other forms. It was not 
till 1844 that an attempt was made to repair the loss sustained 
by the community in the failure of so many of these benevolent 
institutions. During that and the following year, three Mutual 
Assurance Societies were formed. The first numbered, last year, 
167 members, and expended, during that year, £16, 8s. 6d. in 
sick allowance, and £10, 5s. for funerals ; while the contributions 
of members were £504, 9s. Id. ; the second numbered ninety 
members; and the third, whose rates are lower, and the sick 
allowance last year only £5, has sixty members. 

The labouring classes now very generally decline entering 
these Societies, on the plea that they cannot afford the contribu- 
tion of Is. 2d. per week, and, to meet that objection, two Provi- 
dent Annual Societies have been established. They number 
respectively eighty and ninety members, who pay 3d. per week; and 
out of the contributions of 13s. last year, one of them returned 
10s. 9d. at the end of it. Thus we find that only 473 persons, 
out of a population of upwards of 9000, avail themselves of these 
Societies ; but even this measure of success, which is at least a 
foundation for further improvement, is due to the patriotic 
exertions of those who contributed these particulars, and have 
ever judiciously watched over the best interests of the community 
in Peterhead. 

In Fraserburgh, there were formerly at least seven Friendly 
Societies, but a lodge of Oddfellows is the only one now in 
operation. It affords sick-allowance to its members. At Eose- 
hearty, near that place, there were formerly three Societies — 
the Gardeners’, Masons’, and Shoemakers’ — the first being now 
- extinct. Of the two latter, the Masons’ comprises about 200 
members, and out of its contributions (4s, per annum, and 
payment for honoraiy steps of advancement) it pays, from the 
interest, allowances to orphans and widows, and decayed members, 
above seventy years of age, from 12s. to 16s* a year, according 
to Society rank. The Shoemakers’ Society extends its benefits 
by 2s. 6d. annually to children under ten. The former has existed 
above a century, the latter about forty years ; but neither appear 
to afford the amount of benefit which ought to be obtained from 
well-regulated schemes ; and it is to be feared they are too often 



REPORT ON FRIENDLY SOCIETIES. 


73 


made apologies for expensive conviviality. In the same district, 
at New Pitsligo, an old Society, established in 1793, whose rules 
have been revised and registered, exists, but, though carefully 
managed, and possessed of considerable funds, it receives scarcely 
any addition of members, and its utility is therefore confined to 
aiding the decayed members and widows. In the more remote 
parts of the county, a few Societies still exist — one in each of 
the parishes of Olatt, Towie, Kildrummie, and Heathdon — but 
they are on the most limited scale. At Alford, three were at 
one time supported, but they are now all dissolved. The last 
in existence extended its scheme to an allowance during sickness 
and old age, and to widows and orphan children under ten years 
of age, and a payment on death. They had a graduated scale of 
contributions, but they were inadequate to the promised allow- 
ances when young members ceased to join. The Buchan 
Hammermen Society still counts about seventy members, and 
possesses about £400 of funds; but it is represented as in a 
very depressed state, and verging on dissolution. ' Its scheme 
embraces widows’ and orphans’ allowances, sickness and 
superannuation, and their payments last year were nearly 
double their ordinary receipts. In the Ellon district there were 
four Societies; that at Ellon, instituted 1812, was dissolved 
1841, with 102 members and £785 funds. Ellon Gardeners’ 
and Masons’ established 1816 and 1822 respectively, and 
dissolved 1847 and 1848, with £360 and £684 funds, and 
100 and 112 members. The only reasons alleged for their dis- 
solution are change of public taste, and fear of Government 
regulations.* 

In Banffshire, besides those dispersed in the rural districts, 
there were at one time, and that not remote, seven or eight 
Societies in the town. They were generally connected with 
the corporation of the place, and originated in some degree from 
its exclusive privileges. When these corporations were abolished 
under the Burgh Reform Act, the members embraced the oppor- 
tunity of dividing the funds. The infection of dissolution seems 
to have spread to other Societies, both in town and countiy. 
That in Aberlour was broken up by a majority of its members, 
and a protracted law-suit has ensued, while the funds have 
been either divided or dissipated. It is believed that only two 
now exist — the Wrights’ Society at Buckie, and the Mason 
Lodge at Banff ; and while in that town there are agents for no 
fewer than eighteen Assurance Companies for the higher orders, 
no helping hand is held out to the industrious classes, for 


* The only Friendly Society existing in that district now is the Newburgh 
Shipmasters’, established in 179^, to supply aid, in time of sickness, till sixty- five; 
thereafter an annuity, funeral expenses, and widows’ and orphans’ allowances. 
Its members are now reduced to thirty, its funds to £200, and its income to £30. 
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whom it IB so much more difficult to exercise the self-denial 
necessary to provide for an evil dajj to assist them in turning 
their little savings to the best account. The failure of so 
many of these institutions is traced by intelligent observers^ to 
deficient tables, convivial meetings, and the greed of appropriat- 
ing the remaining funds by partition on dissolution. In Forgue 
and all the surrounding parishes, the Friendly Societies have 
been broken up, and the loss is much felt. A few Savings’ 
Banks, such as those at Forgue and Gamrie, are the only 
depositories for the provident now in use. 

In Kincardineshire the picture is no less gloomy. In Stone- 
haven alone, there existed at one time eleven Societies, of 
which two only were registered. Their names were, — The St 
John Masons, Solomon Gardeners, Eedron Gardeners, Weavers, 
Farmers, Wrights, Hammermen, Youthful Vine, Fishers, Chapter 
of Royal Arch Masons, and Oddfellows. The whole are now 
dissolved, and their funds divided, which has caused a serious 
loss to the community in the funds distributed in time of sickness, 
though certainly these were not equal to what they might have been, 
had their schemes been all well conceived and well administered. 

The most important Friendly Society in that county was 
connected with the royal burgh of Bervie ; but it has not been 
proof against the change of times, and false laws of ill-adjusted 
tables. It was established in 1799, and in 1845 it was possessed 
of a diminished capital of £460*. The contributions were graduated 
from 6s. at sixteen, to 15s. at thirty-five, and 2s. 6d. additional 
annually to forty-five. The allowances for sickness, 2s. 6d. 
weekly, fii'st six weeks, &c. ; 24s. widow’s annuity ; and 25s. 
for member’s funeral. The slightest calculation will show the 
inadequacy of the funds under such a scheme, and the Society 
has been dissolved. 

In Laurencekirk parish, two out of four have dropped within 
a few years, and the others are in a hopeless state of decline. 
An Annual Society was attempted for siclaiess allowance, similar 
to that still in action in the neighbourhood at Luthermuir, but 
it was abandoned, because the class for whose benefit it was 
intended did not support it. In Laurencekirk are also held the 
meetings of the Mearns-shire Farmers’ Society. This Society 
has no sickness scheme — its sole object; the number of members 
is sixty-one; the widows thirty-nine ; one-third of the contributions 
and entry-monies, graduated according to age, is added to the 
capital annually ; the rest is divided ; and, upon widows dying or 
marrying again, if they have children, it is divided among them 
up to the age of fourteen. They receive at present each. 
This Society enrols few new members, most people now pre- 
ferring some kind of life assurance. In Johnshaven, a fishing 
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village on the coast, there are still two Societies. The United 
Society was established in 1805, and has considerable funds; 
but its members have fallen one-half, and it now obtains few 
additions — numbering at present about 100 members. Its rules, 
passed in 1833, are well arranged. The entry-money is gradu- 
ated ; the quarterly payments, Is. The benefits are for sickness ; — 
old age, above seventy, graduated according to the time the party 
has been a member, with 15s. for funeral expenses, 14s. annually 
for widows, and 7s. for each orphan under seven years of age. 
The regulations as to stock and investment are judicious. The 
other Society has also a considerable fund, and about sixty 
members. A Female Society, on similar principles, was tried, 
but did not last long. 

It may be mentioned that, though not specially connected with 
this part of the country, the important and wealthy association 
of the Scottish Ministers’ Widows’ Fund has its collectors in 
every presbytery, as has the Schoolmasters’ Fund for similar pur- 
p^oses ; and the Friendly Society for widows and orphans of the 
Scottish Episcopal Clergy, though embracing the whole com- 
munion, has its headquarters in Aberdeen. These are, of course, 
unconnected with the rural classes, and limited in their object; 
still their successful experience for a great length of time is a 
satisfactory proof that such schemes need only to be well adjusted, 
and consistently supported, to secure the benefits they are intended 
to confer. 

This summary is not so full as might be wished, though it 
embraces all the principal places in the district ; but it shows how 
much the Friendly Societies have decayed, which is further illus- 
trated by the following list of those registered according to Act 
of Parliament at various peidods. Until the act of last year was 
passed, only a quinquennial return was required; and as the result 
was not digested, and all were not qualified, or obliged to make it, 
the return afforded no satisfactory clue to the numbers in exis- 
tence at any one time. By that act, however, these returns must 
be annual, and contain many particulars not before required ; and 
as it is the determination of the registrar for Scotland to make it 
as complete as possible, we may hope that it will procure a very 
full account of their position. 

AherdemsMre, 

No. Name, Place, &c. 

1, Errol Frienclly Society, 

2. New Pitsligo Master James Forbes Oddfellows, 

S, Scottish Episcopal Friendly Society, Aberdeen, 

4. Echt Forbes Lodge of True Caledonians, 

5. Skene Prince George’s Lodge of Free Masons, 

6. Methlic Friendly Society of Formartin Wrights, 

7. Charleston of Aboyne Lodge of Free Masons, 


Bate of Esta- 

Laat date 

blushment when 

of 

known. 

lElegistration. 

1829 

1830 

1793 

— 

1819 

1850 

— 

1830 

1829 

— 

1831 

1846 
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No. Name, Place, (kc. 

8. Kincardine O^Neil Farmers' Friendly Society, 

9. Buthen Ploughmen Friendly Society, 

10, Braemar Highland do. do., 

11, Tarland Wrights' do. do., 

12, Midmar Farmers’ do. do., 

13, Finzean St Dedaun’s Lodge Free Masons, 

14, Glenkindy St Andrew’s Lodge do., 

15, Alford Farquharson Lodge of Wrights, 

16, New Aberdeen Friendly Society, 

17, Birse Wrights’ do, do., 

18, Kildrummy do. do., 

19, Aberdeen Mutual Assurance and do., . 

20, Fairfield Ploughmen’s do. do., 

21, Tough Farmers’ do. do., 

22, Turriff Lodge of Gardeners’ do, do., 

23, Strathdon and Glenbucket Wrights’ do., 

24, Bllon, do. do., 

25- Ellon Gardeners’ True Blue do. do., 

26. Bosehearty Shoemakers’ 

27. Bo, Forbes Lodge of Masons, . 

28. Bo. Wrights’ do. do., . 

29. New Pitsligo Hay, F. S., . 

30. Striehen Union Lodge Oddfellows, 

31. Inverallochy F. S., . 

32. Longside Buchan Lodge of Oddfellows, 

38. Buchan Lodge of Hammermen, 

34. Birse Male and Female Society, 

35. Strathbogie Ploughmen Society, 

36. Muir of Bhynie Free Gardeners’ F. S., 

37. Tullich Free Masons of St Nathalich, 

38. Louach Highland F, S., , . • 

39. Newburgh Shipmasters* F. S., 

40. Northern Endowment Society, 

41. Gilcomston Union F. S., . . . 

42. Peterhead Adam Lodge of Gardeners, 

43. Aberdeen Operatiyes’ Mutual Assuraace F. S., 

44. Bo. do. Lodge of Masons, 

45. Bo. Royal Military Pensioners of St Andrew, 

46. Bo. St Nicholas Lodge of Free Masons, 

47. Bo. Rechabites Salford Unity F. S., 

48. Bo. Grain Association, . 

49. Bo- Friendly Insurance Society, (Fire,) 

50. Bo. Upper Kirkgate F. S., 

Banffshire, 

1. Banff OperatiTe Lodge of Free Masons F. S., 

2. Bo. Adam’s Lodge of Gardeners’ F. S., 

3. Bo* Total Abstinence Society, 

4. Macduff St James’s Free Masons’ P. S., 

5. Botriphnie F. S., . 

6. Aberlour Journeymen’s F. S., . 

7. Gardenstown F. S., . 

8. Buckie St Andrew Operative Wrights’ F. S., 

Kincardineshire, 

1. Kincardineshire Ploughmen’s F.S., 

2. Stonehaven New Town Youthful Vine F. S., . 

3. Bo. Solomon Gardeners’ Lodge, 

4. Inchmarlo Bouglas do. do., 

5. Lawrencekirk St Lawrence Lodge of Free Masons, 


Date of Esta- 
blishnieit when 
known. 


1831 

1831 

1831 

1831 

1832 
1832 


1832 

1832 

1832 

1798 


1827 


Last date 
of 

Registration. 

1831 

1831 

1831 

1840 

1846 

1831 

1837 


1839 


1838 

1835 

1836 
1834 

1836 

1833 

1833 

1833 
1840 
]834 

1834 

1840 

1832 

1843 

1837 
1837 

1839 

1844 
1847 
1847 

1835 


1845 
1839 
1831 
1834 
1839 

1846 


1832 

1833 
1836 
1833 
1830 
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No. Name, Place, &c. 

6. Laurencekirk Friendly Lodge of Wrights, 

7. Do. St Paul’s Gardeners’ Lodge, 

8. Do. F. S., or Gardenstown Caledonian 

Oddfellows’ Lodge, 

9. Mearns-shire Farmers’ Society, 

10. Bervie F. S., . 

11. Do. Lodge of Oddfellows, 

12. Johnshaven United Society, 

13. Drumlithie Weavers’ F. S., . 

14. Do. St John’s Lodge of Gardeners, 

15. Fordoun and Auchinblae F, S., 

16. Auchinblae F. S.,* .... 


Date of Esta> 
blishnient when 
known. 


Last date 
of 

Registration. 

1831 

1831 

1832 
1836 

1831 

1832 
1832 

1830 
1832 

1831 
1831 


Meagre thougli this table be. It presents some important points 
for illustrating our present inquiry. It has been shown that the 
period — about 1830, just after the passing of the Act establishing 
registration — was very disastrous for Friendly Societies, and a vast 
number were then broken up. At Peterhead, of which there is a 
distinct history, twelve Societies were then in existence, yet one 
only was registered under the act. Now, considering that within 
a few years fifty Societies were registered in Aberdeenshire alone, 
it is no exaggeration to suppose that two hundred and fifty or 
three hundred of these Societies existed about that period, which, 
after excluding the indigent portion of the population, would pro- 
bably be an average of one hundred and thirty of the adult males 
to each Society, so that they must at that time have fairly sup- 
plied the opportunity of a benefit scheme for the wants of the 
community. It is true they were generally so unsound in their 
principles, and so ill arranged in their management, that it is 
almost a matter of congratulation that so many of them have 
ceased to exist, because they prove the strong desire on the part 
of the industrial classes for such a resource in time of sickness and 
old age, while their failure leaves the field open for better schemes, 
founded upon improved modem principles, to take their place. 

It is proper now, after this summary of the existing state of 
these Societies in the district in question, to proceed to the second 
part of the inquiry — viz., “ The suggestion of the means best cal- 
culated to extend the operation and increase the efficiency of these 
bodies.” A glance may first be taken at the evils consequent 
upon the existing state of things, which may be best measiir^ by 
a consideration of the loss the industrial classes suffer for want 
of a better system. The condition of these classes is peculiarly 
liable to fluctuations. Their position being near the bottom of 
the scale, they have less margin for a falling-off in their usual 
resources. It is painful to see a serious reverse of circumstances 
in the upper ranks of life, but the absolute wants of nature are 
likely to be supplied with less difficulty In these cases, from the 
remnants of a better condition, than among the lower classes, 
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■whose best state aims at nothing more than the gratification of 
those wants. The smallest failure in the means of obtaining that 
supply precipitates them into an abyss of distress and privation ; 
and every one knows the difficulty of recovering lost ground in 
such circumstances. It is, moreover, to be noted that, in that 
position in life, self-denial is a most difficult virtue. It depends in 
a great measure upon the exercise of the higher powers, which 
keep in subjection the lower principles of our nature, and which, 
from deficient education, the necessity of continual bodily exer- 
tion, and the absence of many sources of refinement which sur- 
round persons of a higher rank, are not brought into play 
amongst them. How obvious is the inference from these con- 
siderations, that, if the means of supplying these deficiencies and 
counteracting these defects — among which, undoubtedly, a well 
ari'anged machinery for stimulating economy in prosperity is one 
of the most powerful — be not provided for them, and pressed upon 
them, the industrial classes must be subject to the most serious 
privations and harassing anxieties. 

^ The truth is now pretty generally acknowledged, that higher 
aims, and religious and moral habits, are best fostered and 
ingrafted on the minds of persons in these ranks, by first improv- 
ing their physical condition. Set their minds at ease, and make 
their bodies comfortable first, you will find them naturally more 
disposed gratefully to entertain your lessons of virtue; and in 
politics it is but a slight extension of the truth involved in the 
common saying, An hungry man is a discontented man/’ to 
argue that a man who has a certain deposit prepared for his 
contingencies is likely to be more solicitous about good order 
and the public welfare, than he who lives from hand to mouth, and 
feels no bond of interest with the constitution under which he 
lives. 

Besides the absence of these good effects which are certain to 
follow from a well-arranged system of Friendly Societies, the 

S ositive evils which result are not few or unimportant. The 
etermined efforts made by these classes for a century past to 
secure to themselves the advantages of independence, have been 
already adverted to, and had they been well directed and spirit- 
edly supported, there can be no doubt that the alarming increase 
and demoralising effects of the compulsory provision for the poor 
might have been more effectually kept in check* It is very true 
that the nsual effect of a high state of civilisation has to some 
extei^ diminished the hardy^ simplicity of our national character, 
and has made the application for aid from the funds of others 
appear a matter of course in circumstances in which it would 
formerly been avoided as opprobrious and unjust; but 
^thmg would have tended more to delay and mitigate that 
<afcange than facility in securing another resource by timely fore- 
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thought. Add to this the misery of disappointment of the well- 
disposed insurer, who had looked to his fund in the Society as a 
sure stay in case of sickness, and a provision for those he loves in 
case of his early decease, and the shifts to which he has been 
driven for want of a secure resource, when so many are broken up 
around him. 

To this allusion has been made in mentioning the Yearly 
Societies, the establishment of which, as generally managed, and 
now exemplified in Aberdeen, is decidedly injurious. It is not 
denied that, in the absence of a better scheme, if well managed, 
they will do some good, by the weekly collection of a certain sum 
for twelve months, and the repayment of the balance to the mem- 
bers after providing for the sick according to fixed rules — though, 
to have a proper control over the health of entrants, they should 
always, like the Operative branches, of the Edinburgh United 
Deposit Society, be in connection with a regular assurance 
scheme ; but even then they lose the advantage of the accruing 
benefit as the life becomes older, and perhaps uninsurable. The 
most serious abuse is, when their funds are lent to the members 
at high interest with little discrimination, and the spirit of gam- 
bling tempts the managers to borrow for this purpose. In such 
cases they are frequently broken up with great loss to those who 
are securities for repayment. 

The principal cause of the lamentable falling off in the number 
and support of the Friendly Societies, which has produced the 
evils we have been considering, is, undoubtedly, the incorrect 
basis on which most of them have been founded, and the innu- 
merable failui'es which have in consequence occurred. This has 
originated in great part in the diflSculty of constructing the requi- 
site tables wim sufficient security. The work of the actuary in 
arranging the foundation of the common assurance for the higher 
classes is simply confined to the calculation of life and its attend- 
ant ramifications, of redemption, surrender, &c. ; but the essential 
constituents of a Friendly Society, the sickness tables, the favourite 
annuity to widows, and the various modifications of complicated 
casualties, introduce so great uncertainty that there is a specula- 
tive competition for popularity among insurers fatal to the success 
of a safe premium, even if the grounds of such a scheme were 
satisfactorily fixed. Hence the endless variety of rates which 
these tables exhibit, proving that, if some are safe, others, as 
experience has shown, are ruinously low. 

This inequality is glaringly exhibited by an analysis of some of 
the common tables. The amount of entry-money is very often 
not graduated, and the quarter pennies very seldom are according 
to age ; yet we find that, between the years of 20 to 30, the aver- 
age duration of sickness is only 8^ weeks, while from 60 to 70 it 
is 77 weeks, and in the following ten years 205 weeks j and it 
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must be apparent that the Society which takes members without 
graduation at various ages must be acting unjustly to some of 
its entrants. If the lowest rate is correctly proportioned, the 
young members must be supporting the older ; and if there is not 
a constant influx of new members, it must become bankrupt. In 
like manner, we find some Societies ofier equal benefits, though 
their respective contributions are widely different in amount. 
This is apparent in many of these Societies where the same benefit 
is promised, in some, for 3|d. a week, for which others charge 
5d. ; and even the different lodges of Oddfellows, governed by a 
general directory, in some cases offer equally 10s. per week in 
sickness, £10 at death, and £6 to £10 on death of member’s wife, 
while their payments vary from 4d. to 5d. and Bd., as proved by 
their Quarterly Report in January 1845. 

Another great objection to the present mode of arranging these 
Societies, and a pregnant cause of their frequent failure, is the cir- 
cumscribed and ill-distributed field which each of them generally 
occupies. Mr Nelson’s elaborate work on Life Statistics, and his 
pamphlet on the Oddfellows’ Unity, in which he brings to bear 
the extended information already alluded to, obtained by pre- 
miums from the Scottish Societies, proves distinctly that the 
principles of assurance can be satisfactorily developed only on a 
large scale. If a local arrangement is necessary, he and Mr 
Ansell seem to ajgree that three hundred members constitute the 
smallest body with which it is safe to work ; but the example of 
the Manchester Unity, and its prodigious success, in spite of 
incorrect tables, exhibits in a striking point of view the advan- 
tage of an extended basis with centred management, and branches 
having certain definite powers. 

The satne researches bring^ out other important objections to 
the general system of calculating the various increments of their 
constitution. Mr Neison, from careful comparison, finds that there 
is an excess of mortality in Scotland as compared with England 
while the ratio of sickness is just the reverse, proving that the 
one does not, as commonly supposed, follow the other, as effect 
does cause; and similar differences are observable between town 
and country residents at different ages. Nothing is so common as 
to apply general tables to particular trades, though different trades 
are subject to widely different chances ; and the limited scale on 
which they are generally founded renders them liable to the 
vicissitudes of epidemics, or local predisposing causes. Nothing 
has been so fruitful a source of failure as the widows’ survivor- 
ships and superannuated pensions; these have generally, contrary 
to the advice of Mr Neison, whose evidence in Parliament com-* 
pletely proves the evils of the practice, been mixed up with the 
portions of the scheme. The consequence has been, that, in 
the majonty of cases, though things have gone on pretty well 
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for the first thirty or forty years, while all the original members 
were comparatively young, and when sickness and premature 
death alone were to he provided for, the schemes proved inade- 
quate when heavy annuities became exigible. 

The improper expenditure of the funds cannot be overlooked 
in this summary of the causes of instability among these institu- 
tions, and this arises in many cases from the character of those 
who conduct them. Irresponsible, except to their own members, 
in a very confined circle, and probably possessing considerable 
influence, without any careful examination of the true principles 
of assurance beyond the study of another local club, perhaps 
equally hastily projected, the managers often squander the funds, 
in an attempt to render their scheme popular, by entertainments, 
processions, &c. These are certainly not the proper means of 
securing popularity for such institutions, however natural they 
may appear ; and with regret it must be stated, that the influen- 
tial classes, who have time and opportunity of informing them- 
selves more correctly on the subject, have not only failed to origi- 
nate or support well-founded Societies, and to second the perse- 
verance and reflate the exertions of the order for whose benefit 
they are chie^ designed, but have given the weight of their 
names and encouragement to many based upon fallacious princi- 
ples, whereby they have led on their neighbours in the certain road 
to loss and disappointment, instead of pointing out the errors of 
their schemes, and endeavouring to direct them in a more sound 
and satisfactory course. 

Then there are the meetings at public-houses. On this point, 
the evidence before the Committees of both Houses, preparatory 
to the passing of the late law, though not uniform, decidedly turns 
against the practice; and though the Legislature has thought 
proper to leave it open, every new Society should undoubtedly 
prohibit them ; and in some of Mr Nelson’s recent schemes this is 
made a fundamental rule. We all know the difficulty felt, espe- 
cially among the class mainly supporting Friendly Societies, in 
resisting the temptations these houses hold out to conviviality, or 
worse; and to that we have to add the wish to suppoi’t their 
friend the innkeeper, by whose cunning arrangement the Society 
is often originated entirely to procure custom. Mr Barlow’s 
evidence is very full, and draws an appalling picture of the extent 
of this abuse, specifying one instance, out of many that allow 
beer-money out of the funds, where, in 1848 alone, upwards of 
£475 was spent in that way. It is truly remarked by an informant 
in our own district, that the quarter'-pennies at the meetings for 
collection are often outbalanced by the drinhing’-sMllings. 

This monstrous absurdity becomes more glaring, when we 
contrast the dissipation that often occurs at these meetings with 
the habits of economy and self-denial which it is the professed 

TRANS.-— OCTOBER 1851 . ® 
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object of the institutions to foster; but .it is, if possible, enhanced 
by the consideration that its indulgence is actually falsifying the 
very scheme which they produce for that purpose. This is 
strongly brought out by Mr Neison’s ingenious and important 
paper upon the rate of mortality among the intemperate group of 
lives read before the Statistical Society, in which he states: — 
From the age of sixteen upwards, it will be seen that the rate 
of mortality exceeds that of the general population of England 
and Wales. In the 6111*5 years of life to which the observations 
extend, 357 deaths have taken place ; but if these lives had been 
subject to the same rate of mortality as the population generally, 
the number of deaths would have been only 110, showing a dif- 
ference of 3*25 times. At the term of life 21-30 the mortality is 
upwards of five times that of the general community, and in the 
succeeding twenty years of life it is above four times greater, the 
difiPerenee, as might be expected, gradually becoming less and 
less. If there be anything, therefore, in the usages of society 
calculated to destroy life, the most powerful is certainly the 
inordinate use of strong drink.” Mr Neison’s high character as 
an actuaiy, and his previous invaluable contributions to the 
science of assurance, are sufficient guarantees for his accuracy in 
these calculations. In a statistical point of view, their importance 
cannot be exaggerated, as forming the foundation for another 
step in the modern system of accurate estimate and minute subdi- 
vision of risks, which will give to the moderate and self-denying, 
by a low rate of premium, the benefit of regular habits ; whilst 
they cannot be without valuable influence on the social, political, 
and religious condition of society.” It is true they refer to those 
decidedly addicted to drinking habits, but we see how soon these 
affect the constitution, as the mortality is so vastly enhanced even at 
the age of 16-20, when few can be called confirmed drunkai'ds ; and 
there can be no doubt that what are called only free or generous 
livers ” indulge for the most part in practices directly tending to 
shorten life. It is to be hoped that this interesting inquiry may 
be extended wi&out delay to Scotland, and the results adopted into 
insimance practice. Enough has been said to point out the direct 
tendency which any encouragement of such habits among the 
members of F riendly Societies has to falsify their own schemes, and 
the gross inconsistency of offering, by their constitution, a direct 
temptation to such indulgences. The notorious waste of money in 
what IS termed management must also be classed among the 
causes of failure, though not so fundamental as erroneous schemes, 
(fee. burely the time is come when, for a benevolent object, other 
means of excite.ment may be made available than the expensive 
parapheraalia of banners and ermine robes. The extent of this 
abuse may be estimated from the fact that, in one branch of the 
Unity, comprising 14 directors, 297 lodges, and 17,059 members, 
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in 1844, the account for sundries was £10,497, 12s. 8d., or 160 
per cent of the whole sick allowances ; and in another, of 2800 
members, management cost £1100. 

These considerations are far from exhausting the subject of the 
evils resulting from the failures among Friendly Societies and 
their probable origin ; but they will, at least, suggest some obvious 
and important remedies, though we may not be able to propose a 
counter-agent for each cause, and a correction for every consequence. 

Let it never be forgot that the great object is to obtain the ele- 
ments of simplicity and security, along with popularity, in our 
schemes. The first point to be attended to is the selection of 
suitable objects for the scheme. Mr Ansell, in his interesting 
work, and his recommendations to the committee of the House of 
Lords in 1848, limits these to — 

1. Allowance to a member during sickness. 

2. An allowance in old age. 

^ 3. A payment at death. 

The Unity of Oddfellows support the following objects under 
their general constitution : — 

1. Allowance in sickness. 

2. Allowance to widows or widowers. 

3. Allowance to travellers out of employment. 

Mr Ansell’s objects appear all most desirable, fairly within the 
scope of such associations, subject to fixed laws now well under- 
stood, the guiding circumstances of which are easily calculated ; 
but it seems that, to make a complete economical institution to 
provide for the social wants of the industrial classes, some other 
provisions, under the guarantee of mutual assurance, may be 
added without complicating too much the scheme. Thus the 
Mutual Assurance Company of Aberdeen provides — • 

1. An allowance in sickness. 

2. Annuities, either immediate or deferred. 

3. Payment on death. 

4. An allowance in case of fire ; and, 

6. A provision for medicine and medical attendance. 

But not content with preparing the poor man, by a small 
periodical payment in advance, for meeting the great casualties of 
life, it applies practically in shape of an assurance bank the prin- 
ciple so well brought out by the House of Commons report of 
1825, which contrasts in the following sentence the position of the 
depositor with that of the insurer : “ Whenever there is a contin- 
gency, the cheapest way of providing for it is by uniting with 
others, so that each may subject himself to a small deprivation in 
order that no one may suffer a great loss. The savings of the 
depositor will support him but a short time in sickness, or even if 
he retain something for old age, after having provided for occa- 
sional illness ; the annuity he can then purchase will be very 
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inferior indeed to that which he would have obtained If he had 
entitled himself to a share of the accumulated savings of all those 
who, having contributed to a superannuated fund for many years, 
have never reached an age to require it.” It has been felt that 
it is a waste and abuse of ‘the economical principle not to extend 
the principle of assurance to common deposits as well as regular 
premiums, and thus present, for the acceptance of the industrial 
classes, another mode of saving. This plan has been offered with 
the otner schemes by the Mutual in Aberdeen, and adopted as the 
principal object by the United Deposit Society in Edinburgh, 
under the feeling that the annual premium, a single intermission 
of which forfeits all claim to the contingent benefit, is too strin- 
gent an engagement in many cases, especially for those classes 
whose means of subsistence are often fluctuating, and their cir- 
cumstances seldom independent. The sums which have been 
forfeited by lapsed policies, from change of circumstances, even 
among the higher class of insurers, are unmistakable witnesses 
to much suffering, which is generally endured before the premiums 
are intermitted ; and the plan adopted by these institutions is to 
allow the deposit upon a policy of any amount allowed by the act, 
and permit its withdrawal on certain fixed conditions, with a cer- 
tain rate of interest. ^ There is no doubt that the stimulus of the 
periodical settlement induces many to persevere, and the power of 
withdrawal, and the necessity of renewed certificate of health, 
though made as easy as consistent with safety, are apt to excite 
dissatisfaction ; bnt there can be as little doubt that the principle 
of obtaining^ a greater benefit by combination among depositoi^ 
as well as insurers, though it may require time to prove its 
advantages, is sound and must prevail. 

The diflBcult calculations for annuities to widows are now 
generally kept out of these schemes. In a set of tables just 
issued by Mr J^eison for Shropshire, we have — 

1. Sickness allowance. 


2. Deferred annuities, commencing at a certain age. 

3. Payments at death. 

4. Endowments for children reaching certain ages. 

5. Medical aid and medicines ; 

the whole adapted for females as well as males. 

The schemes and the funds belonging to them should be kept 
perfectly separate,, in order to know which are working safely, and 
to give to the insured in each the exact benefit of the fund to 
winch he contributes. 


position of each Society should be annually reviewed, and 
the lives calculated, m order to make good its ground, and imme- 
diatmy, by common consent of the insured, to retrace its steps if 
any faUacy occurs m the working of the schemes, that they may 
at all events keep their expenditure within their income. To this 
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object it is to be hoped the annual returns now required from the 
registrars by Parliament will largely contribute, and from the 
facility of accomplishing this expensive process by means of an 
experienced actuary, who should be connected with every large 
Friendly Society. This introduces naturally the next point to be 
considered, and perhaps the most important for giving permanence 
to these schemes — viz., the scale on which the associations are to 
be conducted. The anxious wish to foster them has been con- 
spicuous in the fact that, in spite of the difficulty, amid the exciting 
struggles on party questions, to edge in purely philanthropic 
questions, benevolent men have contrived to get about a dozen of 
Acts of Parliament on the subject between 1793 and 1846 ; yet there 
has been no disposition to monopolise the direction. It is in truth 
a subject eminently requiring to be worked out by local exertion 5 
but that renders it the more necessary for influential parties to 
take the lead, and give it the proper direction. The Societies 
cannot be safely and consistently worked upon a small scale. A 
largely ramified association, with a central directory taking charge 
of the money matters, to whom all joints of calculation must be 
referred~but with ample powers to the officials in the branches, 
who should be members of the general meetings, to conduct local 
meetings, keep up the branch machinery, and press the general 
scheme — is the true system of conducting Friendly Societies with 
safety and effect. 

There should, for the regulation of these central associations, be 
some fixed laws. The data for calculating all the simple branches 
of a useful scheme are now sufficiently ascertained, as already ex- 
plained ; and a certain degree of uniformity — a foundationfor which, 
it is to be hoped, may be attained through the institute of actuaries 
— should be preserved among these great associations, which may be 
pretty numerous, provided they are established in the large towns, 
and worked by branches. A few general standard regulations, such 
as that no business be conducted in public-houses, should apply to 
all ; and from the readiness we find on the part of the industrial 
classes, when any plans such as clothing societies, savings’ banks, 
&c., are properly explained to them, to put confidence in those 
established by parties having influence over them, there can be 
no doubt they would soon be convinced of the benefit of Friendly 
Societies being similarly organised on a substantial foundation. 
The evils of Yearly Societies have already been ex:plained, but as 
the object is by any safe means to promote forethought and 
economy, an annual sickness scheme, if it is found to be decidedly 
popular in a district, might be presented alternatively with the 
common sickness tables 5 but only, as in the case of the operatives’ 
societies of Edinburgh and Griasgow, in connection with some of 
the large associations, where each member of the annual society 
was already insured in some other scheme. 
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The necessity of some strennons and combined effort, for which 
the present moment appears favourable, to arrest the downward 
tendency of our industrial classes, if they are left to depend upon 
a state provision for pauperism, has brought forward many cham- 
pions of their ind^endence. In our own district, Mr Barclay at 
Knockleith, near Turriff, who is benevolently interested in their 
welfare, proposes the following system of raising a fund in connec- 
tion with an approved scheme of benefit assurance, and coupled 
with a plan of registration for servants and rui*al labourers : — 

1 . Each agricultural labom'er to pay into the fund 5s. every half- 
year, his master, whether landlord or tenant, depositing an equal sum* 

2 . The capital thus provided to accumulate for three years, 
after which the benefit scheme may come Into action. 

3. Kespectability of character essential to proposal as a candi- 
date, and admission to be by ballot. 

4. Any member ceasing to pay for two years, to forfeit all 
claim to benefit. 

Mr David Miln of Dundee, whose connection with the working 
classes makes him a competent judge of their position and wants, 
argues with much force the right and duty of the Legislature to 

S ass a law compelling every labourer throughout the country to 
eposit a certain proportion of his wages in some properly sanc- 
tioned beneficial institution. For this he quotes the analogy of 
the soldier’s pension, partly made up of reserves from his pay, 
and the regulations of various public bodies requiring such invest- 
ments from their servants. This proposal has the powerful sup- 
port of Mr Milne of Milnegraden, as a means of keeping in check 
the nearly overwhelming burden of the poor-rate 5 but it cannot 
be denied that any such compulsory aiTangement would, in the 
present state of the country, meet with most powerful opposition. 

There is reason to hope that the case of a voluntary movement 
on the subject is not thus desperate ; but it must be commenced 
with due regard to sound principles, general combination of in- 
fluence and benevolence in their support, and all the information 
which modern science can afford. Nothing can contribute more 
to secure these objects than the study of experience, and the 
observations of practical actuaries. Before closing this report, it 
may not be uninteresting or useless to enumerate the results of 
these on some of the most important points requiring direction. 
In regard to the objects to be undertaken by Friendly Societies, 
it has already been remarked that it is most desirable to accom- 
modate all classes as far as possible. In regard to the sickness 
scheme, which is the distinguishing characteristic of these institu- 
tions, the practice has been too unbending. The annual premium, 
and even the entry-money, have often been made unvarying, 
whatever the age at entrance— the absurdity of which has already 
been shown : but Mr Neison has remarked that there is not the 
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slightest objection or obstruction to graduating the benefit, as well 
as the entrance and quarter money, in a way to suit all classes of 
members. He strongly advocates the adoption of a distinct 
period for the cessation of sick benefit, which he would fix at seventy 
years, and the substitution after that term of a deferred annuity. 
This plan he has adopted in his recent schemes, and it is much 
more satisfactory for the insured, and quite as economical for the 
association, as the clumsy though common plan of reducing the 
allowance in long-continued sickness, avoiding the difficult defini- 
tion of sickness and fear of imposition at an advanced age. 

The extreme difficulty in many cases of maintaining the annual 

HE ments under reverses of fortune, and the hardships of lapsed 
cies, have already been pointed out ; whilst the desirableness of 
eeping up as long as possible the stimulus of periodical premiums 
and constantly increasing benefit is obvious. A scheme entitled 
Accumulative Assurance” has been added to its various other 
objects by the Edinburgh Associated Deposit Assurance Company, 
which bids fair to meet this alternative. Upon this principle the 
sum insured can at any time be added to or diminished, and the 
premium reduced or increased in a corresponding fixed ratio, thus 
providing for the unavoidable fluctuations in circumstances, the 
fear of which has hitherto acted, in many cases, as a positive bar 
to insurance. 

Upon the proper scale of such associations something has already 
been said. Tables founded upon general averages cannot, we are 
assured, be safe in the case of members engaged in a particular 
trade, which has its particular liabilities, nor in a peculiar and 
limited locality, nor to a veiy small number of members. The 
broad basis of an extensive and well-centralised association is the 
foundation Mr Neison desires; and the late act of Parliament 
gives every facility for such a constitution. Under the law as it 
stood pi'evious to the passing of the Act 13 and 14 Viet., c. 115, 
the expense of registration was so great that few such associations 
would undei'take it. This was one objection, besides a foolish 
idea of independence, which prevented the great Manchester Unity 
of Oddfellows from being enrolled ; and one of the faults of its con- 
stitution, in conjunction with the great powers given to its separate 
lodges — inducing, as has been seen, ruinous waste of funds — 
was their extreme subdivision, giving, out of its 251,000 members, 
in January 1845, little more than an average of seventy members 
to each of its 3500 lodges. Three or four unhealthy members 
getting in will suffice to break down such societies. They are 
now thoroughly awakened to the evils of their constitution in 
these and other respects, and it is to be hoped that their late 
searching inquiries may lead to a thorough reform, which, though 
it might at first thin the order, would in due time enable them to 
fiU the high destiny apparently awaiting them. A quarter of a 
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million of men/’ says Mr Neison, have now the opportunity of 
perpetuating one of the most useful institutions ever developed by 
the working classes of any country. Under proper regulations, 
it may be the direct means of elevating the moral and physical 
condition of a vast body of the rising generation, and imparting a 
social character and importance to the industrious and provident 
classes, which they have never yet acquired.” It is perhaps toq 
numerous and too widely extended to be easily managed ; but the 
principle is good, by giving confidence, securing the means of 
cheap government, with regular scientific supervision, and coun- 
teracting the evils of local contingencies.* These schemes should 
therefore be carried out by large district associations, with central 
boards of directors in the principal places all over the country, 
simultaneously brought into action underinfluential patronage, with 
delegates from the different local societies, which would, by me new 
act, be certified under one of the Government actuary’s tables, and 
thereby entitled to invest with the National Debt Commissioners 
at 3 per cent, and to give the power of bequeathing to the extent of 
£50 to the next of kin, without administration to their members. 

The subject of tables is of the first importance, and certain 
actuaries are nominated by the late act to certify those selected 
by a^j Society applying for registration. The Legislature decided 
against sanctioning any particular set of tables as a model, or even 
a guide, and it seems generally to he allowed to have been a 
jujEcious course — not so much from the difficulty of obtaining a 
fair general average, the data for which are now so complete as 
to prove a wonderful coincidence when the calculations are made 
by different processes, but because of their not according with 
the contingencies even of very extensive local districts. This has 
been proved by the comparison of results in different associations; 

^ distinctly shown than between the Essex 

and Wiltshire societies, both for rural populations, established the 
s^e year, 1828, and both very numerous — ^the former comprising 
about 7000 members ; yet through the years between twenty and 
seventy the i^te of sickness in Essex is always more than 25 per 
cent, and at Ae advanced stages reaches nearly 600 per cent 
above that in WiUs, while the average is 40 per cent above that 
or Jj^ngland ^d Wales. In the two crowded city populations of 
ijiverpool and Leeds the difference is equally striking— the differ- 
^ce agamst the former vaiying through the above-named ages 
trom 13 to 79 per cent, and being greatest among the youngest 


Maiwsliester Umty has not yet proceeded so far as to procure a. 
legal ^)^ion iby registration, it is satisfactoTy to find, from the proceedings at 
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lives. It is true, the evil eflfects of badly-constructed tables are 
not seen at first ; but the day of reckoning must come, and the 
district under review has exhibited some melancholy pictures of 
the infallible results. It has been too common to go on recklessly 
dividing to the last farthing, until many cases end as in one of the 
mining districts, where a Society that had subsisted sixty years 
left at its dissolution the sad spectacle of 300 individuals, all 
above fifty years old, who had long paid into its funds, unable to 
enter any new society, and without the provision to which their 
providence had entitled them. This is a sufiScient answer to the 
scheme of Groveimment model tables, and those stereotyped forms 
so often recommended for Societies who consult actuaries, whatever 
their circumstances may be ; but it is produced as a caution, not as 
a discouragement. Data sufficient can now be obtained in almost 
every part of the country to suit local associations, on a sufficiently 
broad basis ; and if they are making any mistake, a frequent 
revision of their position will always enable them to stop in time 
to correct it. 

A few other points in regard to the tables may be noticed, 
especially the division of Eural and* Urban in large associations, 
such as the Oddfellows. Mr Neison’s elaborate inquiry goes 
distinctly to prove that the average rate of sickness does not 
follow the law of mortality, upon which it has very generally been 
calculated. The reverse, as has been already stated, proves to be 
the truth, and the premium for sickness ought to be higher in the 
rural districts ; but the difference is so small that those who are 
forming such associations are strongly recommended to put it out 
of view altogether, and make no difference on account of town and 
country residence. 

The comparative rate of sickness in the two sexes is also a 
matter of some importance. In the Wilts society, sickness is 
greater by 50 per cent among females than males, and in Essex 
it is also very gi’eat. In the female Society at Mold it is the 
reverse. It is true that accurate statistics are not yet sufficiently 
developed as to female sickness, which renders the application of 
results more difficult ; but the indiscriminate use of the materials 
for all Societies admitting females is dangerous. Mr Neison has 
recently, in the Shropshii'e tables, added 10 per cent to the 
ordinary female premiums. 

The investment of funds to good account must also be attended 
to. When Societies are registered, they are entitled to 3 per 
cent for money deposited with the National Debt Commissioners 
The necessity of this rate to support their schemes may easily be 
shown. In the sickness scheme, a young man entering at 30 
years has an equal chance of living 39 years as of dying sooner ; 
that is, of 100 persons 30 years old, 50 will live to 69. To 
secure, tiien, £1 a-week for sickness during those 39 years, 
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£115 would be required, as the calculation of average sickness 
is 115 weeks; but if the money is lent on compound interest 
at 3 per cent, £68, 14s. 6d. will suffice. In like manner, to 
secure £100 at death, £37, 8s. 4d. is sufficient. 

It is believed that these embrace the principal points suitable as 
details to be noticed in this place, and this report may be properly 
closed vsdth a very few words on the national view of this subject. 
The stage of high civilisation brings, with its many blessings, the 
cursed tendency to selfish accumulation, for which it gives great 
facilities ; but the power of a spirit of enlarged and truly philoso- 
phical benevolence has certainly gained ground of late years in 
this country; and we know well that although the poor shall 
never cease from amongst us,” paupers would not be seen — that is, 
those living on compulsory aid — ^if charity in the true sense had its 
perfect work amongst the upper classes, and independence, pro- 
vidence, and industry pervaded the lower. To expect a complete 
fulfilment of these conditions would be to look for a Millennium, 
but if we persevere in the right course, we may approach to it. 
Many stout hearts, thoughtful minds, and liberal hands are at 
work, and their labom’s will be blessed. Poor-laws, as commonly 
enacted, and other nostrums, appear as much to irritate as to allay 
the disease. Their office is chiefly to meet the awkward necessity 
which the selfish principle, when it has sway, imposes, of supplying 
the decay of active charity and honest independence, by awarding 
to one part of the community a compulsory provision from the 
means of another. The new law in this part of the country has 
wisely maintained the old system of refusing aid to the able-bodied ; 
and if its provisions are faithfully carried out, while it provides for 
actual want wherever it finds it, it -will call forth the voluntary 
principle for the care of aU but helpless destitution. The Man- 
chester Anti-Poor-Law Association is setting to work in one useful 
branch, by advocating self-supporting industrial schools and farms. 
The first object, undoubtedly, is to restore the simple spiiit of self- 
xeHance, a Wge remnant of which we find even so late as 1820, 
when the Higmand Society estimated in their report the number 
of members inr Friendly Societies at 2,000,000--certainly a large 
proportion of the population of that day. It is remarkable that 
from Manchester, which may be called the centre of the modem 
spirit of trade, tending to set every man’s hand against his neigh- 
bour, the most powerful antidote has arisen in the Oddfellows’ 
Unity, admitting about 40,000 members annually. That associa- 
tion, if it can only correct the fatal errors in its constitution, which 
its own inquiries have assisted in bringing to light, promises fair to 
act as a faithful pilot in the course of reformation. It should not 
be regarded as a charitable or money-giving institution. Its true 
el^ect, and that of all Friendly Societies, is the sound principle of 
derating the efforts of those who are willing to help themselves. 
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How many these formerly were is shown by the large proportion 
of applicants for legal support who had formerly ^aid into one of 
these funds ; and it surely is the duty of those distributing that 
support not to draw from such a source, where it is still available, 
the utmost supply for the necessaries* of life, but to leave the hard- 
earned dividend of self-denying independence to supply in part 
some additional comfort to helpless age. 

Though that supply is the right of the assured, not a charitable 
donation, there is enough of work for all in their different 
departments. The materials for a fresh start are now? as has 
been already explained, ample, in the experience of past and 
existing institutions, and the writings of statists, about to be 
further augmented by Mr Neison’s advertised treatise on the 
formation and management of Friendly Societies, and the forth- 
coming Eecommendations, with the same object, to be issued by 
the Institute of Actuaries at the request of the Highland and 
Agricultural Society of Scotland. The great duty, then, of the 
influential classes at this moment is to circulate information, 
correct prejudices, and soothe former disappointment, preparing 
the way for a general move in this direction. In most districts 
some existing institutions can be found — and they are not want- 
ing in that to which this report refers — deserving of being put 
forward, with such corrections or amplifications as modern im- 
provements may suggest ; and if properly patronised, they would 
soon command confidence and support. 

It would be alike foolish and impolitic to hold out hopes of an 
immediate reformation thi’ough this or any other single institu- 
tion : there must be many subsidiary schemes, such as clothing 
clubs, coal societies, soup-kitchens, for which the same staff of 
management in every locality would generally be found ready 
agents, to carry out the great principle of aiding those who show 
a good spirit by beginning first to help themselves. The really 
primary object, however, is to put in motion the great social 
system of turning assurance to account for meeting the visitation 
of casualties among the masses, thus putting the science of poli- 
tical economy to its noblest purpose. The first step is difficult to 
take ; men’s minds are slow to be convinced that great effects can 
be produced by small means judiciously employed. The work of 
regeneration will be gradual, requiring patience and perseverance, 
but the reward will be certain, it is not too much to predict, that, 
if the outline sketched above could be satisfactorily filled up, it 
would multiply a hundredfold the comfort of that class which is at 
once the most numerous and most interesting of the community ; 
check the progress of the selfish principle, which threatens the 
disruption of society 5 and re-establish that good understanding 
between the different ranks of our people, which is more subservient 
to the maintenance of good order amongst us than a standing army. 
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REPORT ON THE COTTAGE ACCOMMODATION IN THE DISTRICT 
OF BUCHAN, ABERDEENSHIRE. 

By Mr James Beace, Factor on the Estate of Ellon. 

[Premium — The Gold Medal.] 

In reporting on tlie cottage accommodation of the District 
of Buchan, 'we propose to give, in succession, a short description 
of two different cottages ; the former, as represented in fig. 1 , 
Plate I., being taken from among the inferior grade ; and the 
latter, as seen in fig. 2, Plate II., belonging to the superior or 
improved grade of this class of buildings 5 and concluding with 
a few observations on the habits and condition of the cottagers, 
and the means best calculated to amend them. 

In fig. 1 , Plate I., we have an exact drawing of a cottage at 
present occupied by three families, in actual existence, and a fair 
average specimen of the accommodation with which a crofter or 
tradesman of the humbler class, or a married farm-servant, is 
generally provided. The side-walls are scarcely five feet in height. 
The door, at the one side of which are piled up irregular blocks X)f 
stone to form a buttress to the wall, and prevent it from falling, is 
so low, that an ordinary-sized person on entering requires to bend 
considerably to the ground ; and the gables, considerably above 
file level of the side-walls, are built with turfs, and do not even at 
the apex exceed the height of the side-walls above four feet. The 
whole mason-work is composed of undressed surface stones and 
mortar. An entire absence of every idea of comfort in the occu- 
pants is shown by the carelessness which has allowed the walls to 
be deprived to a great extent, through the influence of the drought 
and wind, of their cementing mortar, which at the first gave them 
a degree of compactness, and a power of resistance to the weather ; 
butihey are now quite open, and almost permeable by the wind in 
every part. 

The roof of the house is covered with tofs, which are overlaid 
with straw ; and above aU may be observed quantities of grass- 
weeds growing up through the straw, and forming, by their decom- 
position, a very convenient receptacle for the lodgment of the 
rain from heaven. 

The floor is depressed below the level of the surrounding 
ground, and is exactly the same material as the subsoil of the 
surrounding area on which the structure is raised. It is full of 
inequalities, arising from the nature of its composition, from 
defective drainage, from heaps of circumjacent reftise, and from 
the slovenly habits of the inmates. It is therefore frequently 
damp, and thus serves to augment the general discomfort. There 
small windows in front, each containing four small panes 
of /ihere is no ceiling. You see immediately above you, 
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from the floor, the rafters and turfs densely covered with soot ; 
and, in damp and rainy weather, giving off to the furniture below 
a copious covering. Nor is any attempt made at separate 
apartments by regular partitions. One or two bedsteads, placed 
in the^ middle, divide the building into two portions, familiarly 
denominated a hut and a hen : in the one of which, being used as 
a kitchen, and, for this reason, the more comfortable of the two, 
the whole family sit and eat, and converse together. 

The internal arrangements of the building are as defective as its 
construction. An air of discomfort pervades its whole interior. 
No regard has been paid in its construction to the principles of 
ventilation ; and both its external and internal economy bespeaks 
the want of all ideas of order, cleanliness, and personal comfort. 
Above and beneath the bedsteads are huddled various articles of 
clothing, and of useless furniture, imparting by their decompose 
tion a peculiarly offensive influence to the air, which is detrimental 
to health, and prolongs and aggravates disease. 

Cottages of this description abound throughout Buchan. They 
are to be seen in some villages in the interior, in the extensive 
parishes of Old Deer and New Deer, and in Pitsligo, and in 
almost every one of the fishing villages along the sea*coast from 
the mouth of the river Ythan to the town of Fraserburgh. They 
are to be seen along the whole range of the Dudwick and Stirling 
Hills, which divide the parishes of Ellon and Cruden from those of 
Old Deer and Longside, and on each side of them, and along the 
edges of the moorland and mossy tracts of land which form so 
prominent a part of the outline of the parishes of New Deer, 
Strichen, and Pitsligo. In the more fertile and better cultivated 
portions of Buchan, a system has prevailed of augmenting the 
number of large farms ; and, in consequence, diminishing that of 
the small. By the operation of this system, many of the small 
holders, deprived of their possessions, were forced to betake them- 
selves to the improvement and cultivation of a piece of waste land 
on the side of a hill, or on the margin of a moor or moss, given 
them by the proprietor at a nominal rent for a stipulated number 
of years, seldom exceeding seven, and afterwards to be paid for at 
value. At the same time, the active spirit of improvement which 
recent years have witnessed in our farmers, and the common 
thirst for wealth, led to the removal from their farms of the cottars 
and subtenants, whose families had hitherto supplied the best farm- 
servants ; and these also had no other resource left them but that 
of the crofters. Thus removed, these cottagers seem to have been 
more anxious to expend their little means on the reclamation of 
the ground allotted to them than on the comfort and convenience 
of their dwellings ; even yet, these are almost all of the very worst 
description. Nor could they be otherwise. The cottagers were 
withdrawn from the intercourse and influence of the wealthy and 
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intelligent farmers. Their children were removed from the means 
of instruction ; and while the parents were struggling hard to 
provide for- their bodily wants, they were growing up without 
either moral or intellectual discipline, to prolong the habits and 
condition of their fathers. 

From the reluctance which farmers have for some time shown 
to accommodate their married servants with houses on their 
farms, it not unfrequently happens that the families of such 
servants are also located in these situations. You come upon one 
of these miserable dwellings, which you find to be occupied by a 
female with several young children, and, on inquiry, ascertain 
that her husband is a farm-servant, on a farm perhaps several 
miles distant ; that, by coming home in winter, and engaging as 
a day-labourer, he has contrived, when not otherwise engaged, 
to reclaim and improve as much of the waste land as scantily 
keeps a cow ; that, in summer, he visits his family only occa- 
sionally ; and that the whole labour of attending to the cow, of 
hoeing and harvesting, together with the cares of her family, 
devolve upon the mother. In these circumstances, much taste 
or comfort in the domestic arrangements of the family is not to 
be expected. The cottage they live in, at first rudely constructed, 
is uncomfortable and ill kept. The children are neglected in 
their education, and grow up to be thrown upon the world without 
any guide like that of moral or mental training to conduct them 
through its snares. 

In the same localities are to be found many of the houses or 
huts of our parochial poor. Previous to the passing of the present 
Poor-Law Act, these dependants on public charity were frequently 
atti’acted to the vicinity of a moor or moss, their generally 
inadequate allowance from the church collections affording no 
guarantee either to farmer or heritor for the payment of a 
remunerative rent; and their residence on a farm or near a 
proprietary demesne being regarded rather as an eyesore than 
as a source of profit, they were allowed to erect for themselves, 
in these situations, such a structure — seldom other than rude and 
comfortless — as their means or credit would permit ; while they 
enjoyed the additional advantage of a convenient supply of fuel. 
It is satisfactory, however, for the reporter to be able to state, 
that in several of the parishes of Buchan comfortable and 
substantial buildings have been, or are in the course of erection, 
for the accommodation of the poor. In the parish of Ellon 
there has been erected, at a cost of £330, such a building, consist- 
ing of two contiguous houses, each house containing eight apart- 
ments, and the whole planned and finished on the most approved 
principles as regards the health and comfort of those for whose 
convenience it was projected. Similar buildings are in the course 
of erection in the parishes of Old and 'New Deer. 
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In tMs district, tlie cottages wliicli tlie farmers have hitherto 
furnished to their servants have been of the same inferior descrip- 
tion. Few of the farmers allowed on their farms more than one 
such cottage. They were averse to the system of binding,” as 
it is called ; and, consequently, when a servant married he was 
under the necessity either of renting a room in some of the neigh- 
bouring villages, or of building a house for himself on some piece 
of waste land, away from the refinement of a cultivated locality. 
The natural result of this system was, that the families of our agri- 
cultural servants were brought up, in many instances, without the 
wholesome influence of the father. Besides this, when recourse 
was had for residence to a village, it was impossible for the parents, 
with their scanty means, and the high rate of living of such a 
place, to provide for their children anything beyond a stinted 
supply of their animal necessities ; and the corrupt principles of 
our nature, from communication and contact with others in the 
same condition, were rather fostei'ed in them than checked and 
subdued. In the retired corners of our extensive parishes, again, 
they were generally beyond the reach, even when they had the 
means, owing to the distance from our parish schools, of a sound, 
moral, and religious training. Hence one great cause, in this 
district, of the present low condition of our farm-servants. It will 
be in vain that we seek the abolition of our feeing-markets, and 
the diminution of our public-houses, if this system of rearing our 
farm-servants is to be perpetuated. Happily the farmers are 
awakening to the evils of it. Within tne last twelve months 
several ot our most intelligent and enterprising farmers have 
built, some of them three, and some of them two, according to 
circumstances, neat, comfortable, and commodious houses upon 
their farms, for the accommodation of married servants. 

The residence of the families of married servants upon the 
farm, while it ought to be preferred by the parents, on account 
of the diminished cost of their children’s maintenance, is equally 
desirable by them, as affording the best security for the moral and 
spiritual up-bringing of their family. It is also to be preferred 
by masters to the keeping of their servants in bothies. Married 
servants, having their families resident on the farm, are less given 
to change — are more moral and sober, from the presence of their 
families around them — are more studious of their master’s 
welfare — and more disposed to regard their own interests as 
identified with those of their master, than unmarried servants, or 
married servants with non-resident families. 

In fig. 2, Plate II., we have a representation of the im- 
proved style of cottages which the farmers in this district are 
now erecting for their married servants ; as well as of the general 
style of cottages occupied by our more respectable tradesmen and 
crofters. Although a cottage of this improved style does not 
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occupy a greater ground area than one of the inferior sortj yet, 
from the greater 'height of the walls, and the better internal 
arrangements, the accommodation is greatly superior, and the 
comfort of living in it far more desirable. Here the walls are 
built of stone and lime. The windows, which are much larger 
than those of the former kind, are constructed so as to open and 
admit of a free circulation of air. The roof is substantial 5 it is 
perfectly water-tight; and is stob-thatched, tiled, or slated. A 
dry and comfortable floor of wood, or a composition of clay, is 
supplied. Two small but airy garrets, capable^ of being used as 
bed-rooms, are constructed above the two principal apartments 
into which the ground area is divided. While in the former sort of 
cottages there is no plaster nor ceiling whatever, in this the rooms 
are plaster-lathed and coom-ceiled ; and altogether the appear- 
ance is much more pleasing. Ventilation, which forms so 
powerful a preservative of health, and indifference to which is so 
remarkable among the lower orders, is here also provided for. 
Connected with these cottages is generally a small garden. This 
useful and ornamental appendage, when tastefully laid out and 
carefully attended to, not a little enhances the good appearance 
of the cottage; while its presence and culture are powerfully 
conducive to the refinement of the taste and feelings. There is 
perhaps no service which farmers and proprietors can render to 
the cottager which contributes so much to his health and morals, 
and which is so well calculated to embue his mind with ideas of 
neatness and order, as the encouraging in him a taste for horti- 
culture. Cottages like this, and even superior to this, are 
common thi'oughout the extensive property of the Earl of Aber- 
deen — in some instances in poor and uncultivated moorland, 
where the occupants are busily engaged in bringing imder tillage 
their respective allotments. They are also beginning to appear 
on the property of Mr Gordon of Ellon, and are not unfrequently 
to be met with along the sides of the public roads that intersect 
the district. They are principally inhabited by the more repect- 
able crofters and tradesmen. As already stated, the cottages of 
the agricultural servants and labourers have, with a few excep- 
tions, fallen considerably short as yet of this degree of perfection ; 
but it is to be hoped that the example set by a few of our spirited 
farmers will be extensively followed. 

Several plans for improved cottages have been published by 
those who are interested in the advancement of this department of 
architecture;^ but we prefer, for the accommodation of a single 
family, one similar to that which our second figure is intended to 
represent.^ It is the easiest of construction, and the cheapest of 
any. It is the most durable when well executed, and it is best 
adapted to the habits of the agricultural labourer or servant. 

Those who occupy the inferior class of cottages in this district 
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are not generally characterised by intelligence/ This seems to 
have arisen in some measure from the extent of the parishes, which, 
as the population increased and cultivation was extended, gradually 
outgrew the means of instruction, while the position and circum- 
stances of these cottagers rendered the advantages of our parochial 
school education unavailable by them. The extensive multiplica- 
tion of schools, however, and the manifest improvements in teaching 
which the spirit of the age generally, and the influence of the 
Dick and Milne Bequests in these districts especially, have called 
forth, leave them perfectly inexcusable for neglect of this part of 
p^ental obligation. There is observable in many of them, not- 
withstanding, a lamentable indifference to the importance of a 
proper education to their children. It is consistent with the 
reporter’s knowledge to state that, in not a few localities — some 
of them in the vicinity of schools conducted on the most approved 
principles — many prefer sending their children to old women and 
teachers of a very inferior grade. 

The same cannot be said with respect to those who occupy the 
better sort of cottages : these are generally more intelligent, and 
much more sensible of the benefits of a thorough training in youth 
to the future wellbeing of their children. Many of them are well 
versed in subjects of history and theology, and you may occasion- 
ally observe in their houses several of our standard religious 
works — biographical, practical, and polemical ; besides books of 
travels, &c. They are regular in their attendance upon church 
ordinances, and take a lively interest in the affairs of the com- 
munion to which they happen to belong. 

All the cottagers in this district, both of the inferior and superior 
class, are, with inconsiderable exceptions, sober, industrious, and 
moral. They are known to regulate their affairs with much pru- 
dence and a wise regard to economy, and are faithful in fulfilling 
their obligations. By industry, sobriety, and good management, 
they contrive to feed and clothe often a numerous family, and to 
give them, in most cases, the elements of a plain education ; and 
it is a well-known fact that many of our cottagers have, by their 
economy and industry, been enabled to educate their sons at our 
universities, and thus to open for them the path of honourable 
distinction. 

Drunkenness is not a vice common among the cottagers of this 
district. It is rarely met with among the cottagers of the lower 
grade, and, where it does occur, is pnncipally confined to trades- 
men and artisans. It is needless to say what the consequences of 
this vice, when confirmed, are. They are uniformly the same. 
The cottage is ever found in a miserable condition both externally 
and internally ; and the wife and children, where there are such, 
present a pitiable spectacle of famishing hunger and conscious 
degradation. 

TRANS.— -OCTOBER 1851. 
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Drinking habits, however, have, within the last few years, 
become more common among our farm-servants and agricultural 
labourers. These meet in parties at the public houses on the 
Saturday nights, and continue drinking over the greater portion 
of the Sabbath day. Few of them are of provident habits. In 
one of the savings’ hanks of the district, embracing nearly seven 
parishes, and containing deposits to the amount of £6000, scarcely 
£1000 belong to these servants and labourers. They too often 
spend their wages on expensive Sunday clothes, on whisky and 
tobacco. They have become disregardiul in many instances of 
church discipline, and neglectful of their illegitimate offspring. 

To correct this growing evil, masters should foster and encou- 
rage, by every means in meir power, a taste for reading in their 
servants and labourers. We know several farmers in this district 
who regularly supply to their servants a weekly newspaper and 
two periodicals, with the happiest effects. The experiment should 
be begun with light reading. Eeligious, or even historical reading, 
is generally unsuccessful till the desire for knowledge be awakened. 
When this desire has been thoroughly aroused, little else is neces- 
sary than to supply food for its gratification. J ustices of the Peace 
should pay more attention to the granting of spirit-licences, and 
should he particularly cautious in the renewing of them. Masters 
should invariably dismiss servants found in a state of intoxication. 
A prudent firmness in the reprehension of such delinquencies is of 
much consequence ; and he who heartily feels and earnestly desires 
the moral wellbeing of those around him, will consider no method 
too effective or summary for the punishment and repression of a 
vice so destructive in its consequences to personal and social hap- 
piness. 

The improvidence which leads to an early and ill-advised 
marriage, the fruitful source of after misery, is common to the 
servants and humble cottagers of this district with those of other 
places. What the consequences of such a union will be to many 
of the present race of our farm-servants it is not difficult to foresee. 
With their acquired tastes and improvident habits, and living, 
perhaps, at a distance from home, the solemn responsibilities of 
this new relation will neither be felt nor duly discharged by them. 
We can point to several instances around us already of the truth 
of what we here surmise. 

Of those who occupy the superior class of cottages there are but 
few who have not received the elements of both a secular and 
religious education. Many of them are good accountants, and 
can write a distinct and legible hand. Some of the tradespeople 
are really intelligent, and can discourse readily and sensibly on. 
the p^sii^ tojjics of the day. All of them, with few exceptions, 
<K5casioned by intemperance, are attentive to the duties of religion 
m the observance of Sabbath and Bible ordinances. Yet much, 
even among these, remains to be done. We desiderate, even 
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here, a general increase of knowledge, and a deeper appreciation 
of the value of a proper attention to many of the material means 
of domestic comfort. 

On the whole, we know not anything better calculated to elevate 
those of whom we have been speaking throughout these remarks, 
in the scale of moral and of spiritual existence, and to inspire 
them with a spirit of manly independence — accompanied as it 
would necessarily be with habits of order and attention to domestic 
happiness, so far as that happiness could be promoted by material 
means — than the cultivation'among them, through the ministrations 
of religion, of an invigorating, manly, and consistent piety. But 
to effect any real and permanent improvement, we must begin 
with the young ; and as one generation is the parent of another, it is 
especially with those who are to become the mothers of a succeeding 
generation that we should begin. Intellectual training does much, 
but it is not sufficient to complete the work of a perfect education. 
The heart must be trained ; and, for this purpose, no influence is 
so powerful as that of the mother. The importance of female 
schools — the want of which has been so seriously felt and entailed 
upon a very important class of the present generation of the com- 
munity, to the manifest injui'y of their best interests, physical, moral, 
and spiritual — is beginning to be appreciated. One or two of these 
schools have been established in each of several of the parishes in 
this neighbourhood, and appear to be conducted on the most 
enlightened principles; and laudable efforts are being made, in those 
parishes which are still without them, to procure their erection. 

The plan of the inferior class of cottages on Plate I. is intended 
to accommodate two families, and would probably cost £70. And 
the plan of the superior class of cottages on Plate II. is also 
intended for two families, but would probably cost £100. 


REPORT ON THE IMPROVEMENT or WASTE LAND on the ESTATE of 
BLAIR-ADAM, KINROSS-SHIRE. 

By Mr Andrew Douie, Factor on the Estate of Blair-Adam. 

[Premium — The Crold Medal.] 

The estate from which this report is taken possesses few 
advantages either in point of soil or climate. The soil, for the 
most part, consists of poor and cold clay, very retentive, and full 
of large boulder-stones, with patches of moss of from 3 to 7 feet 
deep interspersed ; the climate is moist, and the altitude from 400 
to 700 feet above the level of the sea. 

This estate, about a century ago, was a barren waste ; but sub- 
sequently large suras of money have, from time to time, been 
expended on improvements, by a succession of public-spirited and 
enterprising proprietors, in making roads, in planting, in enclosing 
and draining, and in building comfortable and commodious farm- 
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steadings, to an extent almost beyond any other estate in Scotland 
of a similar size and locality. 

3n the year 1847, after the passing of the Drainage Act, the 
present proprietor of this estate applied for and obtained a grant 
of money for the pnrpose of trenching and draining. In the 
autumn of 1847 operations were commenced ; and since that time 
250 acres have been drained with pipes and with open drain-tiles 
and soles, the depth varying from 3 to 4 feet, and from 15 to 24 
feet apart ; and in addition to this, 165 acres have been trenched 
and drained, and brought under cropping. To the latter improve- 
ment the reporter proposes to confine himself in submitting the 
following statement. 

In the subsequent detail I propose to arrange the lands into four 
divisions, and to report on each division separately. The number 
of acres in each is as follows, viz. : — 

ITo. 1 division contains 40 statute acres. 

... 2 ... 41 

... 3 ... 42 

... 4 ... 32 

155 

No. 1 contains 40 acres, in two contiguous enclosures, the soil 
of both fields being nearly of equal quality. The surface consists 
of 5 or 6 inches of black peaty earth, and the subsoil of strong 
clay mixed with stones. About fifty or sixty years ago the 
fields appear to have been partially brought imder the plough ; 
but since that time they have reverted to a state of nature, being 
full of wet — ^producing rushes, bent, and in some places heatb ; 
the lands renting for many years past at 7s, per acre. 

Iq the winter of 1847, and spring of 1848, the fields were 
trenched and drained; the drains were cut feet deep, and 21 
feet apart, and laid chiefly with pipe drain-tiles ; the trenching 
was cut 16 inches deep, and also the stones above that depth laid 
on the surface. Lime was then applied at the rate of 160 bushels 
per acre, and ploughed in with a light furrow. The lands were 
then let to a tenant, on a lease of five years, at £2 per acre — three 
white crops to be taken in succession ; the fourth year to be in 
turnips, manured with 12 tons of dung and 2^ cwt. of guano — the 
half of the crop to be eaten off with sheep ; the fifth and last year 
to be in oats or barley, and sown down — the proprietor receiving 
back the fields in young grass. 

Cost of trenching 40 acres, 16 inches deep, and removing 
all the stones above that depth, at the average rate of 
L.4, 15s. per acre,^ ..... L.190 0 0 

Cost of catting, laying, and hlHng drains, and price of 
drain-tiles, carriages, &c., cost L.7, 12s. ll^d. per acre, 805 1 8 9 

Costofhme, . . . . , . 160 0 0 


Total expense, . 


. L.655 18 9 
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Annual rent paid by tenant, .... L.80 0 0 
Deduct former rent previous to improvements, . . 14 o 0 

Increase on improvement, 10 per cent on the outlay, L,66 0 0 

Tenant’s return, per acre, on crop 1849; — 

To 42 bushels oats, at 2s. per bushel, . . L.4 4 0 

Deduct for ploughing and harrowing, per acre, L.O 10 0 
Deduct seed oats-, 5 bushels, at 2s. 3d. per 
bushel, . . . . . 0 11 3 

Deduct annual rent, per acre, . . 2 0 0 

3 13 

Tenant’s profit, per aci’e, . . L.l 2 9 

Tenant’s return, per acre, on crop 1850 : — 

To 46 bushels oats, at 2s. 3d. per bushel, . . L.5 1 3 

Deduct for ploughing and harrowing, per acre, L.O 10 0 
Deduct seed oats, 5 bushels, at 2s. 3d, per 
bushel, . . . . . 0 11 3 

Deduct annual rent, per acre, . . 2 0 0 

3 13 

Tenant’s profit, per acre, . . L.2 0 0 

No. 2 Division contains 40 acres in one enclosure, and was 
trenched and drained in the summer of 1848. The soil of this field 
consists chiefly of cold clay, full of large boulder-stones, with the 
exception of about 2 acres of moss land, from 3 to 6 feet deep, the 
whole field being extremely wet. The work of trenching and drain- 
ing was done by the day. In consequence of the depression of trade, 
and the want of employment in a manufacturing town in the neigh- 
bourhood, the proprietor engaged the unemployed operatives to 
do the work at Is. 4d. per day, when about 130 were employed 
for several weeks, under the charge of three overseers. The field was 
trenched 16 inches deep, and the boulder-stones removed to that 
depth ; the drains cut 3J feet deep, and 21 feet apart, and, with 
the exertion of the main or leading drains, laid with tiles and 
soles. The main-drains were finished in a most substantial man- 
ner, with built conduits 10 inches wide and 12 inches deep, and 
filled above with broken stones to within 16 inches of the smface. 
Patches of this field had, at an early period, been ploughed, but a 
great proportion of it had never been touched, the whole lying in 
a state of nature, producing nothing but rushes, bent, and grass 
of the coarsest kind, and renting at 10s. per acre. The following 
is the amount of outlay for the improvement of this field : — 

To 41 acres trenching, 16 inches deep, removing stones, 
cutting, laying, and filling drains, SJ feet deep, and 21 
feet apart — cost of the whole, L.14, 16s. lOd. per acre, L.608 9 8 
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In consequence of tlie work having been done by inexperieiwed 
workmen, the cost was thirty shiUmgs per acre more than if it had 
been done by estimate. , j. 

In the spring of 1849 the field was ploughed with a light turrow, 
and was sown with Sandy oats, with two cwt, of guano per acre 
applied. The crop turned out excellent, and was sold by auction 
on the 28th August 1849, and brought the average price of £5 
per acre. The following is the retm-n from crop 1849, viz. : — 


To 41 acres of corn and fodder, sold at L.5 
per acre, . - ^ • 

Deduct plongMng and harrowing, at 10s. 

per acre, . . • • L.20 10 0 

Deduct seed oats, 30 quarters, at 20s. per 
quarter, . . • • . 30 0 0 

Deduct 82 cwt. guano, at 10s. per cwt., . 41 0 0 

Deduct rent previous to improvement, . 20 0 0 


L.205 0 0 


111 10 0 


Gain on improvement, being 15 J per cent 

on the outlay, . . . . L.9S 10 0 


In the spring of 1850, about one-half of the field received lime at 
the rate of 160 bushels per acre, and was ploughed in, and again 
sown partly with potato, and partly with Sandy oats, with the 
same quantity of guano (two cwt. per acre) applied. The portion 
of the field that received the lime was fully the best crop ; but as it 
was late in the season before the lime was applied, it was not to 
be expected that the crop could derive much benefit from it in the 
first year. I have not, therefore, included the lime in the return 
for this year. The crop again turned out well, and the whole was 
sold by auction on the 12th day of August. The return from 
crop 1850 was as follows, viz. : — 

To 41 acres of com and fodder, sold at L.6 
per acre, .... L.246 0 0 

Deduct plougbing and harrowing, at 10s. 

per acre, ..... L.20 10 0 
D^uct seed oats, SO quarters, at 18s. per 
quarter, . . . ... 27 0 0 

Deduct 82 cwt. guano, at 10s. per cwt., . 41 0 0 

Deduct rent previous to improvement, . 20 0 0 

108 10 0 


Gain on improvement, being 22 per cent, L.137 10 0 

I may add, that both crops produced well, both as to quantity 
and quality. The produce of crop 1849 yielded from 60 to 65 
bushels per acre j and that of 1850, so far as has been proved, 
yields from 54 to 60 bushels per acre : weight per bushel, from 
89 to 40^ lb. Tor its accuracy I can vouch, as I had frequent 
opportunities of testing it. 

^e is to be applied in autumn 1850 to the remainder of this field ; 
m spring 1851 grass seeds are to be sown with the next crop. 
Ine field will then be kept in pasture for the three following years, 
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and afterwards ploughed for a crop of oats ; the whole will then 
be in turnip, and eaten off with sheep, and, with the succeeding 
white crop, laid down to permanent pasture. 

No. 3 Division is the adjoining field, and contains 42 acres, 
the whole of which was under a crop of oats in 1850, the 
trenching and draining having been finished early in April. 
About three-fourths of this field is hard clay mixed with stones ; 
the other fourth consists of moss, from 3 to 5 feet in depth 5 
the whole field being very wet, — so much so, that a person could 
not have crossed it dry-shod even in the driest season of the year. 
The pasture was very coarse, consisting of rushes, ling, bent, &c.; 
and but little of the field appeared to have ever been under the 
plough. The annual rent, 10s. per acre. 

The trenching was cut 16 inches deep : all the stones removed 
to the surface. The drains were all cut 4 feet deep; and in 
the mossy parts 5 feet, so as to get through the moss — and 
laid with pipes, and open tiles and soles ; and in many places 
wood was also laid in the bottom of the drains. The main-^ains 
(as in No. 2 Division) were laid with built conduits, and filled up 
with broken stones to within 16 inches of the surface. The whole 
field was sown with oats in 1850 ; part of them Dun, part Tar- 
tarian, and part Sandy. All of the kinds turned out well. Two 
cwt. of guano, as in the former case, was applied to the acre, and 
three-fourths of the field were also sold by auction on the 12 th day 
of August. The remaining fourth was retained by the pro- 
prietor, and was of equal value with what was sold. The expense 
of improving this field was as follows, viz. : — 

To 42 acres trenching 16 inches deep, removing stones, 
cutting, laying, and filling drains 4 and 6 feet 
deep, at L.9 per .acre, ..... L.378 0 0 

Cutting outfalls, building conduits in main drains, and 
blasting stones, . , . . . 64 19 3 

Drain tiles, soles, and carriage of do., , , . 142 10 0 

Total cost, L.13, 18s. 9id. per acre, . L.585 9 3 

The following is the return, viz. 

To 42 acres of oats, average price L.5 per 
acre, ..... 

Deduct ploughing and harrowing of 18 
' acres, at 10s. per acre, . 

Deduct harrowing only of 24 acres, at 2s. 
per acre, this portion having been sown 
after trenching, without being ploughed, 

Deduct seed oats, 31 quarters, at 1&. per 
quarter, .... 

Deduct 84 cwt. guano, at 10s. per cwt., . 

Deduct rent previous to improvement. 


L.107 14 0 


L.210 0 0 

L.0 0 0 


2 8 0 

27 18 0 
42 0 0 
21 0 0 

102 6 0 


Gain on improvement, being 18^ per cent. 
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The produce of this field will not he less ♦than from 50 to 55 
bushels per acre. 

This field is to be managed, in every^ respect, in the same 
manner as No* 2 Division y other two white crops to be taken in 
succession, and the whole to be limed before being sown down. A 
little stable-yard manure is also to be applied to the thinnest parts 
of the fields. 

It was at first intended to turnip the fields before sowing down; 
but, on consideration, it was thought better to lay them in pasture 
previous to green-cropping. The lands are not of that nature to 
run wild ; and after three years’ pasturing, they will then be pro- 
perly consolidated, and more easily pulverised, and consequently in 
a fitter state for green crop. 

The Divisions Nos* 1, 2, and 3, all lie contiguous. They contain 
133 acres, and the soil of the whole is very much alike. It may 
not be out of place to mention that Nos. 2 and 3 were rather 
difficult of access, but the proprietor has remedied this b^ making 
a road through the centre of both fields, thereby opening them 
completely up for the carriage of manure and the removal of the 
crops from the different fields, as well as for access to and from an 
extensive tile-work which he has lately erected on the estate. 

In regard to breaking up waste lands, I am of opinion that 
doing so with the spade is much preferable to the plough, and in 
the long run cheaper. In the one case you have the chance of a 
good return and a fair profit the first year; whereas, by the 
other, it is some years before you can calculate on any return. 
By trenching with the spade you at once clear the soil from stones, 
and also save subsoil-ploughing, which every one who has tried it 
knows to be a very heavy and expensive operation, seldom (if well 
done) costing less than £2 per acre. 

In trenchmg with the spade, the plan I have sometimes seen 
adopted, of cutting the surface soil, or turf, about 6 inches thick, 
and laying it flat in the bottom of the trench, then throwing up 
8 or 10 inches of subsoil on the top, is what I disapprove 
of. The preferable mode, in my opinion, is to cut the upper or 
surface tun about 18 inches broad and 10 inches thick, and turn 
it over into the trench, in the same manner as a plough-furrow is 
set ; then Rowing up about 6 inches of subsoil. By this method 
you have it in your power, by going deeper and deeper in every 
successive ploughing, to bring up the fresh surface-soil, which, 
being mixed with the original subsoil, gives a much greater 
stimulus to vegetation than in the other case, where the surface- 
soil is buried, ^d the cold unmixed subsoil kept on the surface. 

No. 4 Division contains 32 acres, and is part of a farm on this 
estate, the tenant of which holds a life-rent lease. The soil is 
naturally good, but the improvement of it presented obstacles of 
suc^ a nature, in the way of trenching and draining, as very 
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few indeed would have attempted to surmount. But the proprietor 
and tenant resolved that it should be carried through, the tenant 
agreeing to paj 6^ per cent on the outlaj — although by a subsequent 
arrangement 5 per cent is the sum paid by him. The field is 
locally situated, being near to the farm-house, and close by an old 
castle, the country around being finely wooded. The soil is a 
strong brown loam, but was very retentive, and the subsoil was 
completely embedded with stones of a very large size, and so 
close together that it appeared as if at some early period they 
had been placed there by the hand of man. 

The specifications for the work bore that the field should be 
trenched 18 inches deep, and the large stones above that depth 
should be removed by blasting, &c., and laid on the surface of the 
ground. The drains to be cut 3 feet deep and 15 feet apart, and 
a conduit to be built in the bottom of each drain 4 inches wide 
and 6 inches high, and to be filled up with broken stones to 
within 16 inches of the top. 

The work was contracted for at £18 per acre, which was to 
include the whole work, and also the filling the stones which were 
not required for the drains into carts, for their removal from 
the field. 

The contractor commenced operations in December 1847 ; but 
it was soon apparent that he must either lose a considerable sum 
by the contract, or execute the work In an imperfect manner. 
The latter alternative he appeared to adopt, and, in consequence, 
the contract was taken from him. As work of all kinds was 
scarce at the time, and as labourers could easily be procured, it 
was resolved that the work should be proceeded with by workmen 
hired by the day ; and, accordingly, upwards of 100 were engaged 
at Is. 6d. per day, and placed under the superintendence of the 
tenant, and two overseers under him. In this manner the whole 
work was completed by the 12th day of August 1848. 

The cost of the whole outlay is as follows, viz. ; — 

Cost of trenching 32 acres, 18 inches deep, and removing 
stones above that depth, .... L.676 0 0 

Ditto of opening, laying, and filling drains with stones, 
and filling into carts stones not required for filling drains, 278 1 2 0 

Do, of superintendence, . . . . . 22 14 2 


Or L.27, 5s. 2|d, of outlay per acre, 

, L.872 

6 

2 

Return on fhe Outlay • 




Value of land per acre in its improved state. 

Value of land per a;ere previous to improvement, 

L.2 

5 

0 

0 

10 

0 

Which gives on the outlay of L.27, 5s. 2|d. per acre, 

or 



about per cent, .... 

L.l 

15 

0 



106 EEPOKT ON THE IMPROYEHENT OF WASTE LAND 

Tenant’s return per acre on crop 1849 : — 

To 54 bushels oats, at 2s. per bushel, 

Deduct for ploughing and harrowing per 

acre, ..... L.O 10 0 
Deduct seed oats, 5 bushels, at 2s. 3d. per 
bushel, . . . . 0 11 3 

Deduct value of land before improvement, 
per acre, . . . . 0 10 0 

Deduct value of land additionjil after im- 
provement, per acre, . . . 1 15 0 

Deduct for proportion of lime applied per 
acre, . . . . . 0 15 0 


Tenant’s profit per acre, . . L.l 6 9 

Tenant’s return per acre on crop 1850 : — 

To 60 bushels oats, at 2s. 3d. per bushel, L.6 16 0 

Deduct for ploughing and harrowing per 
acre, ..... L.O 10 0 
Deduct seed oats, 5 bushels, at 2s. 3d. per 
bushel, , . . . 0 11 3 

Deduct value of land per acre before im- 
provement, . . . . 0 10 0 

Deduct value of land per acre additional 
after improvement, . . , 1 15 0 

Deduct for proportion of lime applied per 
a(are, . . . . . 0 15 0 

4 13 

Tenant’s profit per acre, . . L.2 13 9 

The whole of the additional return on the improvement — viz., 
f 1, 15s. per acre, or 6^ per cent on the outlay— is deducted from 
the tenant’s return ; for although he pays only 5 per cent, yet the 
work jjerformed by him, in removing stones from the fields, and 
in carting earth on pieces of rock, was considered equivalent to 
the additional 1^ per cent. The straw is not taken into account, 
as the value of it goes to cover the expense of cutting, thrashing, 
and carrying the crop to market. _ The tenant applied lime in 
1849, at the cost of £5 per acre, including carriage ; and it is 
considered that the annual deduction from hw profits of 15s. is a 
fair yearly proportion to be charged on his outlay. 

^ the spring of 1848, small patches of the field that were 
dramed and cleared of stones in time were sown with oats, and 
produced a good crop. In 1849 and 1850 the whole of the field 

# ioA®? l^ed, at the rate 

ot l^U bu^els per acre, and is again to be under oats in 1851, 
and the following year to be in turnip, eaten off with sheep. 

Before closmg the report, I cannot but take notice of some 
partieulars connected with the trenching and draming of this field, 


L.5 8 0 


4 18 
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wHcli may perhaps prove interesting ; and the success attending 
the undertaking may perhaps have a tendency to encourage the 
improvement of waste-lands, even although appax’ently under 
discouraging circumstances. Nothing will yield a more certain 
return on money judiciously expended than the improvement 
of the soil 5 and sureljr nothing can be more gratifying to proprie- 
tors than to see their acres changed from a barren waste into 
fruitful corn-fields, and producing two blades of grass where one 
could not formerly live. 

The appearance of this field now, compared with what it 
formerly was, is a strong proof, if proof is wanting, of the truth 
of my statement. It is now covered with the most luxuriant 
crops, the very I'everse of what it formerly was, when it presented 
a most imeven surface, large boulder-stones protruding in all 
directions, water running over its surface, and the pasture 
produced of a very scanty and inferior description. The plough 
now does its work without the interruption of a single stone. 

I may further state, that there are two principal outlets from 
the drainage of this field, which run into ponds constructed for 
watering cattle. A main-drain through a nollow, nearly in the 
centre of the field, was cut 6 feet deep, and 6 feet wide at 
bottom. A conduit is built in it 12 inches wide and 16 
inches deep, and filled above with stones to within 16 inches 
of the surface. An immense quantity of stones were consumed in 
constructing this di'ain, and it was partly for that purpose that it 
was cut so large. The cost of it was two guineas per imperial 
chain. One advantage in the depth of this main-drain was, that, 
as the ground on one side of it was rather level, advantage was 
taken of the depth to cut the small drains running into it 6 feet 
deep, and, as they receded from the main-drain, gradually rising 
to 3 feet, thereby catching considerable additional fall to the 
run of the small drains. 

In proof of the stubborn nature of the undertaking, it may be 
noticed that the blacksmith’s bill for repairing and sharpenmg picks, 
levers, and jumpers, and including some new picks, amounted 
to £47, 18s. 0|d.; the expense for gunpowder for blasting, 
£38, 3s. lid. ; and for wright-work, £5, 10s. 6d. 

It may be looked upon as somewhat incredible that a liferehter, 
particularly one who is well advanced in years, as the fShant or 
this farm is, should have entered with so much spirit into such an 
arduous and expensive undertaking. It is well known that life- 
renters in general are not the most forward in introducing improve- 
ments ; but the late proprietor of this estate, who granted the 
liferent — ^for reasons which it is unnecessary here to state — ^with 
an enlightened policy far in advance of the times in which he 
lived, provided against this bar to improvement, by extending the 
liferent tack to the heirs of the liferenter, for the term of seven 



108 EEFOBT ON THE IMPEOVEMENT OF WASTE LAND. 


years after his death. By this plan, the liferenter has it In his 
power to go on with improvements to the day of his death, in the 
full assurance that his jftiends will reap the benefit of his labours. 
Liferenters of farms are a race now nearly extinct ; but whenever 
th^ occur, the above plan should always be adopted. 

In conclusion, although somewhat foreign to my subject, I 
would only beg leave further to add, that, in the improvement of 
waste lands, the efficiency and utility of thorough-draining is the 
first thing that ought to be attended to. Much has been said, and 
much has been written, by the supporters of deep and of shallow 
draining, the one party contending for deep drains, placed wide 
apart, me other party equally keen in supporting a shallow system 
of draining, with double the number of drains put in — both 
parties, perhaps, advocating an extreme system. 

If my landlord was to propose to drain my farm for me, and ask 
me whether I would prefer drains to be cut 2^ feet deep and 15 
feet apart, or 3 feet deep and 18 feet apart, or 3|- feet deep and 2L 
feet apart, or 4 feet deep and 24 feet apart, I would, without 
hesitation, accept of the last. No doubt, in fixing the depth of 
drains, very much depends on the nature of the subsoil ; but in all 
my experience I have uniformly found that drains cut 4 feet deep, 
and from 21 to 27 feet apart, insured the most permanent and 
most efficient drainage. 

A shallow drainer ought to be aware that, if he examine his 
2^ feet drains a year after they are cut, he will find his depth 
recced to nearly 2 feet. This is particularly the case in mossy 
spoils. I have seen drains cut 4 feet deep in moss, which in a short 
time required to be lifted and deepened 2 feet in consequence of 
the subsidence of the moss. This is one reason for cutting deep 
drmns which is but seldom adverted to, but it is one which ought 
to be taken into account. 

The accounts of the outlay have been taken from my books, and 
the amount of the returns from Ifbs. 2 and 3 Divisions from the 
roup-rolls. The value of the lands, both before and after the 
improvements, is also co^ectly given, as well as the returns of the 
quantity, as well as quality, of me crops — the whole of which have 
come under my personal ohserratum,. and can be satisfactorily 
vouched. 



109 


DESCRIPTION OF A PLAN OF FAEM-BUILDINGS. 

By Robert Bell, Esq., Architect, Edinburgh. 

[Premium — The Gold Medal.] 

' The accompanying plan is designed for a farm of 500 acres, 
under a six-course rotation, situated in an arable district, where 
the straw and green crops are consumed on the farm. 

1. GENERAL RBPERENOES. 

The following table explains the accommodation, and shows the 
length and breadth of each apartment, the height of walls above 
the ground floor, and height of roof above side walls. 

Height Height 

No. Description of Buildings. Length. Breadth. of of 

■walls. roofs, 

ft. in. ft. in. ft. in. ft. in. 

1. Potato house — with cart and baiTow entrances, the 

latter for the convenience of farm house, boiling 

house, and piggeries, . . . 48 0 18 0 8 6 7 4 

2. Loose-house — ^having an entrance from the stable 

andcourt, so as to suit other purposes if required, 100 180 86 74 

3. Shed for young horses, . , . 10 0 13 0 8 6 5 8 

4. Do. for young cattle, . . . 19 0 13 08658 

5. Small cart-shed, . . . . 20 0 17 08670 

6. Riding-stahle, with com-chest in bossing of win- 

dow, 18 0 17 0 8 6 7 0 

7. Large stable. Being apart from dung-pits, is 

preserved from damp, with proper means of 
preserving cleanliness and complete ventilation 
without subjecting the horses to direct draughts 
of cold air, and is conveniently situated for 

the supply of provender, . . . 78 0180 8 6 74 

8. Harness-room and loft. The harness-room is in- 

tended for spare harness and stable utensils; and, 
where the com from the chests is measured out for 

the horses, the loft is intended for two stable beds, 10 3 10 6 8 6 7 4 

9. Hay-house and loft. The hay-house is conveniently 

situate for stable and stackyard. The loft is 
intended for the storage of horse-corn, &c., with 

entrance from stable and granary, , , 186 17 0 15 0 70 

10, Cart-shed and granary. The cart-shed is connected 

with the implement-house, for holding carts, 
frames, harrows, rollers, &c. ; the granaiy is con- 
nected with the corn-bam and bruising-bouse, with 

hatchway in the floor for loading carts with grain, 41 0 17 0 150 70 

11, Bruising-house and loft, . . . 190 10 016 0 78 

12, Corn-barn and loft. The com-bam has many 

advantages, in point of situation, is of easy access 
both from the clean court, stackyard, bruising- 
house and straw-ham. The loft is intended for 
the storage of unthrashed com, and should in all 

cases be made laige enough to hold one stack, 43 0 19 0 16 0 7 8 

13, Straw-bara, with loft. The straw-ham is conve- 

niently situated for the deposit of its contents 
in various directions, and is sufficient to bold 
two stacks of straw. The loft, 41 X 17 feet, is 
intended for a straw-cutter, having a batch in 
front of the shaker for retaining straw, and a 
door from loft to the shed for the disposal of the 
cut straw. The machinery of the straw-cutter 
and grain-bruiser is driven by a connection with 

the thrashing-mill machinery, , . 70 0 170 15 0 7 0 
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Table — ( Cmtiniied , ) 


No. Description of Buildings. 

Length. 

Breadth. 

Height 

of 

walls. 

Height 

of 

roofs. 


ft, in. 

ft. in. 

ft. in. 

ft in. 

14. Nortli cattle-shed, .... 

38 0 

12 0 

8 0 

6 9 

15. Tumip-house. Ihe tumip-house is conveniently 

"with turnips,\y means of a continned line of 
rail^^^ay along the side of feeding boxes, and : 
extending to the cut-straw shed and stackyard, 
where a large storage of straw and turnips can he 
provided, straw in straw-bam to be sup- 

ported over the rails by means of a portable 
frame of wood, in the form of a mason’s truss, 
when required, . ... 

36 0 

28 6 

8 6 

9 8 

16. Stail-byres, The urine firom the stall-byres to be 
made to flow through a drain from the channels 
to the urine tanks and dung-pits, with regulating 
valve for both, so that the urine may either be 
sent into the t^ks or pits, as found necessary. 

149 10 

17 0 

8 6 

7 0 

17. Box-feeding byre, with turnip and oil-cake stores, 

88 0 

28 6 

10 0 

9 8 

18. Calf or bull house, .... 

12 0 

11 0 

8 6 

5 3 

19, Tool-house, intended for spades, picks, &c.. 

12 0 

11 0 

8 6 

5 3 

20. Grig-house, ..... 

12 0 

16 0 

8 6 

6 8 

21. South cattle-shed, . . . - 

39 0 

16 0 

8 6 

6 8 

22. Boiling-house. The boiling-house is about the 

centre of the farm offices, a convenient distance 
from the stable, potato, and turnip bouses, and 
close to the pump-well and water-trough, 

23. Henhouse. The henhouse is conveniently situated 

for barn-yard by means of an opening in the 
back-door of cart-shed, and also with farm-house 
haras and boiling-house. The necessary points 
to be observed in the construction of poultry- 
houses are, that they should be kept clean and 
warm. Tris latter point is provided for in the 
present case, the henhouse being attached to the 
hoiling-house, ... . 

16 0 

16 0 

8 6 

6 8 

16 0 

8 6 

8 6 

6 8 

24, Infirmary. The infirmaiy, when not required, can 
he applied to many useful purposes, and should 
he atteehed to every well-cinistracted set of farm 
offices, ..... 

16 0 

9 6 

8 6 

6 8 


II. Specifications. 

The following specifications show the kind and quality of the 
materials used in farm-buildings, and how such materials are to 
he applied in the execution of the work. The most common 
materials used in Scotland for walls are free and whin stone ; the 
latter is used only when the former cannot be procured but at an 
additional^ cost. The other materials most approved of are 
described in the specification. 

The style of farm-buildings should be plain, and the Designer’s 
principal object should be, to make the money allowed go as far 
as possible in ^curing comfort and convenience in the arrange- 
of the buildings. The defects in the arrangement and sta- 
bilily of farm-bmldmgs are, however, not in most cases the fault 
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of the architect: he is under instructions what buildings are 
required, how they are to be executed, and what money is to be 
provided ; and as regards extensions or alterations on old farm- 
buildings, it certainly is a great mistake of the proprietor not to 
get an outline of a complete set of farm-buildings suitable for the 
farm, so that any extensions or alterations should be set down in 
unformity with some fixed principle of arrangement, with a view of 
not only supplying the present defects, but at after periods, as 
may be required, completing the original design : by this means, 
the proprietor is relieved of considerable unnecessary expense. 

Drainage . — After the site of the buildings has been marked 
off, and the surface mould removed therefrom, the next point to 
be considered is a complete subsoil and surface drainage done 
with tiles and collars, in the direction most suitable for carrying 
off the surface-water from the roans and channels round the 
buildings. 

Excavations . — The tracks for the foundations of walls to be dug 
out to a depth of not less than 20 inches below the original 
surface of the ground adjoining ; and if at that depth a firm and 
sure substance to found upon is not obtained, the digging to be 
continued to whatever depth shall be found necessary for that 
purpose; but in all cases where the tracks are not upon the 
same uniform level, and one part of them is deeper than another, 
each separate part or parts shall be a dead level of itself, so that 
no inclined plain shall be found in the whole range of the 
foundations. 

The excavations for the different floors shall be made so that 
they may range 3 inches above the centre of clean court, 24 
incnes above the centres, and 3 inches above the sides of cattle 
courts, and 9 inches above the adjoining surface outside of build- 
ings, exclusive of the thickness required for pavement, causeway, 
metalling, and composition. The floors for box-feeding byre to 
be dug out to the same level as the centre of cattle courts, and 
the urine tanks and dung-pits to the depth shown on the sec- 
tion E F. 

All the soil ^and subsoil arising from the above excavations to 
be removed and laid down as shall be directed by the architect, 
the. distance ndt to exceed 60 yards from the site of the build- 
ings in any direction. 

Mason Work — Bvhle Building . — The walls to be founded with 
large flat bedded stones, of the several forms and dimensions 
delineated on the drawings, and to be at least 8 inches 
thicker than the wall immediately above, so that a scarcement of 
4 Inches may be formed on each side. The walls to consist of 
good ruble-stones and lime mortar in proper proportion; the 
stones laid on their natural and broadest beds, with band-stones 
laid through the walls at short distances. 
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The division walls between byres to be carried up to the 
height of side walls only, and all the other division walls to be 
candied up to the ridge* The walls of corn-barn, straw-bam, 
boilmg-honse, and riding-stablesj to be beamfilled to the sarking. 

The walls enclosing cattle courts to be 20 and 13 inches thick 
at bottom and top, and 5 feet high above the surface, exclusive of 
a 10-inch high semicircular hammer-dressed cope. 

The feeding-cribs in box-feeding byre to rest on a 2-feet thick 
ruble-stone and lime mortar wall, raised up to the height shown 
on the section. 

The walls on each side of dung-pits to be 14 inches thick at 
top, and increased in thickness downward 2 inches for every foot 
in height, and finished on the top ^rith a flat hammer-dressed cope 
18 inches broad by 6 inches thick, projecting 2 inches over the 
wall on each side. 

Brick Work , — The engine stalk, to the height of side walls pf 
com-bam loft, to be carried up with stones and lime mortar, and 
above that to the height of 35 feet, exclusive of hewn ashlar pro- 
jections, to be built with circular bricks in the order of a Corinthian 
column. The necessary flues, and 10 feet up the inside of engine 
stalk, to be lined with &e-clay bricks. The division wall between 
boiler and engine-house to be built with bricks on bed. The 
engine tank to be 6 feet diameter inside, by 15 feet deep, below 
the surface, built with circular bricks on bed, and arched over on 
the top, r^ervin^ a 20-inch square hatch in the centre, closed up 
with a 4|-mch thick pavement, with iron ring in the centre. Where 
the tank is supplied only fibm surface-water, the outside of walls 
to be puddled 4 inches thick to prevent leakage. 

The urine tanks to be built with bricks in length, and arched 
the centre, reserving also a hatch 20 inches square, and 
shut wi& pavement This tank to be furnished with Eoman cement 
inside, and puddled on the bottom and outside of walls, to pre- 
vent the urine ^fixing with mineral water. 

- JEkwn Masonry , — The lybets, sills, and lintels, and arches of 
doot^ windows, and other voids, to have droved margin and 
5 inches broad each, and broached on the tails ; the sills 
of windows to be made to project 2 inches over the walls. 

The gig-house, potato-house, turnip-house, add box-feeding 
bjpe, ride-door to com-bam loft, and shed boles, to he finished 
with jiblet checks* 

The gate pillars, pillars and arches of cart-shed, scuntions of 
cattle-sheds, chimney-heads, and all external corners, to, be droved 
4 inches, girt on the angles, and broached on the faces. The angles 
of pillars, scuntions and doors, rybets, to be chamfered : the site of 
^ engine to consist of two large stones 3 feet square each, by 10 
thick, and to be laid and finished as directed by the engineer 

The base and top projections of engine stalk to be droved ; 
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tlie block on the top to be hooped six inches broad, with 36 oz. 
zinc. 

The skews to be 15 inches broad, and inches thick, neatly 
droTed 5 2^ inches of this breadth to be made to project over the walls. 

The division stones in stall-byres to be 6 feet square, and 4^ 
inches thick, droved Arbroath pavement rounded on the angles, 
firmly dwanged with the feeding-cribs, the sides and soles of which 
in this byre shall be constructed with droved Arbroath pavement 
4^ inches thick, 13 and 16 inches broad bottom and top, by 10 
inches deep inside. 

The cast-metal pillars in implement-house to rest on 16-inch 
square stone blocks, set down flat with the surface. 

The urine channels in stall-byres to have droved cribs and 
soles, each 5 inches thick ; the crib next the cattle to be 8 inches, 
and that on the other side 4 inches deep, and placed 14 inches 
apart ; the sole of crib to have pervated cast-metal grating every 

14 feet in length, and laid to suit the purpose of cover for a box- 
built drain below, 10 by 8 inches inside. The urine from these chan- 
nels to be carried off into the tanks and dung-pits through a glazed 
pipe-tile, 44 inches diameter, with regular valve for shutting or open- 
ing the flow of mine into the tanks or dung^pits, as may be required. 

The troughs for piggeries to be droved freestone, hollows out, 

15 by 12 inches, and 10 inches deep. 

The channel in riding-stable to be droved freestone, 18 inches 
broad, and hollowed out in the centre. 

The stone blocks for travis posts in stables to be 18 inches 
deep by 15 inches square; 15 inches of this depth to be set down 
below the causeway, and the remaining 3 inches above, to be hol- 
lowed out in the centre for receiving the posts, and the angle to 
be chamfered off to meet the causeway. 

The cooler for boiling-house to be 7 feet long, 4 feet broad, 
and 20 inches deep inside, constructed with droved Arbroath 
pavement 3 inches tnick. 

The henhouse to have two rows of nests, constructed with 
2|-inch droved Arbroath pavement ; the one row to be 4 inches, 
and the other row to be 4 feet above the floor — the sole of upper 
row to project 5 inches over the walls, 

Paveme7it — The floors of com-barn, engine-house, boilin^house, 
henhouse, bruising-house, to be laid with droved 2^-inch thi^ Ar- 
broath or Caithness pavement, closely jointed, and laid solid on a 
of engine ashes or lime 5 tb^e floors to be finished with 

droved pavement skirtir^K^ inches deep, and 1^ inch thick, 1|- 
inch of this depth to be^|F down between the flooring and the 
wall, and the rexnaming 6 inches above the floor to be cham- 
fered off to meet the plaster. Seventeen by ten feet of the floor 
of straw-bam in front of straw-rack, 12 feet square in front of 
door to com-bam loft in stack-yard, to be laid with rough closely- 

TRANS. — OCTOBER 1851. ^ 
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jointed 2-mQli thick Caithness pavement, on a bed of lime riddlings 
or engine ashes. 

Causeway. — The floors of byres, railway passage, dung-pits, 
passage between dung-pits and byres, tool-house, piggeries, stables, 
loose-house, infirmary, and 3-feet channels round clean court and 
passages, to he laid with good ruble whinstone causeway — the 
stones not to be less than 7 inches deep, and not more than 12 
square inches on the top, and bedded in good sharp sand. 

Composition. — The floors of straw-bam, cut-straw shed, and 
potato-house, to be laid with a composition of engine ashes, lime 
riddling, and ox blood made into mortar, and laid on 3 inches 
thick, and closely rubbed down till dry. 

Metalling. — The clean court, and passage, within channels, 20 
feet broad in front of offices, and road leading to stack-yard, to he 
laid with small broken whinstones 6 inches thick. 

A box-built drain, 8 by 6 inches inside, connected with the urine 
tanks, to be laid along the centre passage of the box-feeding hyi^e ; 
this drain to he 3 inches diameter, and to communicate by a pipe 
and grating with each box, for carrying away any unnecessary 
damp below the cattle. 

Joiner-ivorJc — Bafe-Lintels. — The safe-lintel over doors, windows, 
and other voids, to he of sufficient breadth, and 1 inch thick for every 
foot of opening they cover, with a wall-hold of 9 inches at each end. 

Beams. — The granary to have beams 12x6 inches resting on the 
front pillars and back wall, with 12 inches of wall-hold at each end. 

The drum-shakers to he supported on two beams 12x6 inches, 
and one beam, 16 x 8 inches, fitted up and finished under tfee 
direction of the mill-wright. The beams for cattle and imple- 
ment-sheds to be 6 X 18 inches, cleaned off on the out face, and 
headed on the under angle,, with 10 inches of wall-hold at each end. 

Roofing. — The roofing to have scantling 6 ^ x by 5^ inches 
broad bottom and top, by 2 J inches tliick, and placed 20 inches 
between centres, with baulks 6 ^ x 2 inches, placed § below the 
top, and wall-plates 8 ^ x inches. 

The sarking to be |-inch thick, closely nailed together j that 
over the granary and bruising-house to be half checked. 

The ridge and peind battens to be 1 ^ inch diameter, firmly 
fixed with strong iron studs. 

Ventilators. — Ventilators to be made in the roofs of stables, 
byres, calf-house, boiling-house, loose-house, infirmary, and boiler- 
house, with galvanised sheet-iron, or boards clad over with zinc, 
similar to those used for railway sheds, with this difference — a bead 
to be made on the top, in imitation of the other part of the ridge. 

Joisting. — The joisting for corn-barn, straw-bam, and hay- 
lofts, to be 10 ^ x 2 inches, placed 20 inches between centres, 
9 inches of wall-hold at each end, and one row of dwanges 
almg the centre, 6 x 2 inches. 
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The joisting for gx’anary, bruising-liovise, and stable-heds, to be 
7^2^ inches, and placed 20 inches between centres, with 9 
inches of wall-hold at each end. 

Flooring - — The flooring for lofts of barns, granary, horse corn- 
loft, stable beds, to be IJ inch thick, grooved and tongued ; that for 
stable loft to bo IJ inch thick, resting on the runbeams at each end. 
The 'skirting for deal flooring to be 3 x 2 inches, nailed on the 
flooring, and chamfered off on the top angle to meet the plaster. 

Doors^ Boles^ — The door and bole-boards for sheds to be 
plain deal, 1 J inch thick, grooved and tongued, the deals not to 
exceed thi’ce inches broad, and beaded on the edges of the joints 
with three back bars on each door, and two on each bole-boards 
6 X 1 J inch. The doors on gig-house, potato-house, turnip-house, 
corn-barn loft, and four doors on stables, to be hung in two 
halves ; the doors on loose-house, infirmary, and calf-houses, to 
be also in two halves, cut across the centre ; the piggery door to 
have vertical sliding frames, to lift out if required. The division- 
wall doors to have standards 4'| x 2 inches, and keps 3 x inch, 
firmly fixed with docks built into the wall. 

Windows . — The windows on ground floor to be fitted up two- 
thirds, and those in upper floor one-third below the top with 
second crown glass ; the other portio-ns to be fitted up with ver- 
tical storm boards. 

The different skylights to be glazed with second crown-glass 
in cast-iron frames ; and that above rollers in corn-barn loft to 
open on hinges on a raised frame ; the soles of windows to be dad 
with f-inch plain deals. 

Hatch-Boards . — The hatch-boards in straw-barn loft floor, and 
granary floor, the former to be 5 x feet, and the latter 40 
inches square, each to have two back bars GJ x 1 J inch. 

Stairs . — The stairs in bruising-house and harness-room to be 
constructed with steps and standards of sufficient strength. 

Stable Travises . stable to have tie-beams 6^ x 2^^ inches 
directly above each travis-board, firmly nailed to the bottom of the 
scantling at each end. The runbeam 6A x 2 inches, to nm parallel 
with the side-walls of stable, and to bo nailed down on the top 
of the head and heel posts, and also checked into the tie-beams 
above. The head and heel posts to be 6i inches square each, 
rounded on the angles. The travis-boards to be 1| inch thick, 
iron-douled on the joints. 

The travis-boards to be firmly fixed into the posts in the 
usual way, with sole and coping of oak 3^ inches square each, 
grooved half-inch deep, for receiving the boards, rounded on the 
angles, and firmly fixed into the posts at each end. 

The hay-racks to be 2f inches broad over the rails, and to be 
securely fixed up to a height and slope, as shall bo determined by 
the architect. 

The mangel's in large stables to be 2^ feet long, 15 and 10 
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inches hroad top and bottom Inside ; the remaining space of stall 
to be fitted up with grass-racks the height of mangerj and finished 
with an oak rail 6x4 inches along the front of mangers, and 
under racks, and rounded on the angles. 

The riding-stable to be fitted up in the same manner, except 
that there are to be no grass-racks, and the mangers are to be 
6 feet long, 14 and 9 inches broad top and bottom, with oak rail 
6^4 inches along the front of manger, and rounded on the 
angles. Each stable to have sufiicient brackets and harness-pins 
built into the walls. 

The com-chests in horse corn-loft to be each 3^2 feet at 
bottom, and 5^3 feet at top, by 4 feet deep inside ; those chests 
to have each a wooden pipe conductor, 4^2 inches, leading 
through the wall into the harness-room. The under end of this 
pipe to have two sliders, fixed at such a distance apart as that the 
vacuum formed shall be equal to the size of a common feeding 
measure : the pidnciple of the construction of this apparatus will 
be provided by the architect. 

The com-chest in riding-stable to be fixed and fitted up in the 
bossing of the window, sufficient to hold one boll of oats. 

Box-feeding Byre Partitioning , — The feeding cribs or box- 
feeding byre to be cast-metal, 3f feet long each, 16 and 20 inches 
broad bottom and top, by 10 inches deep each. The space left 
in the centre between boxes to be fitted up with straw racks 
X 2 feet, and 3 feet high above the soles of feeding cribs, and 
sparred all round. The partitions in box-feeding byre to have two 
posts 5 inches square for each single division, the one placed in 
the ruble wall by the side of centre railway passage, and the other 
betwixt that and side wall, both carried up within two inches of 
the height of side walls, and fixed on the top with 7 x inch 
tie-beams, and 5^2 inch runbeams, in the same manner as those 
specified for stable. Each partition to have four rails 5^2 inches 
placed 12 inches apart, firmly fixed into the above posts at each end. 
AH Ihe byres to have an iron rail, 1 J inch diameter, fixed 20 inches 
above, and directly over the outer edge of feeding cribs, witli 
swing-boards attached, IJ inch thick, hung from the top ; so that, 
by pressing the board back below, the cribs may be cleaned out, and 
filled with turnips, without disturbing the cattle. The same prin- 
ciple of hoards to be applied to the piggery troughs* The ii’on 
bars in box-feeding byre to pass through centre of a 5-inch square 
upright post in the centre, and also at each division. 

Railway Sleepers , — The sleepers for railway to ho x 2J' 
inches, placed 3 feet apart, and laid on a solid substance. 

The five gates required for courts to be hung from 8^ inch 
square wooden posts, placed flush with the outside of pillars, so that 
they may open outwards conveniently. Those posts to be built 
•20 inches into the ground with stones and lime mortar, and 
to stand 6 feet above the surface. Each gate to have 0x4 
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inches hanging stiles, 5-| x Sf inches centre stiles, and 5 3|- inches 

front stiles, with rails each, 5 and 4^ inches broad, by If inch 
thick. Each rail to pass through the centre stile, and to be mortised 
into the other two stiles at each end. The two under rails to have 
vertical dwarf spars ^ 1 inch, 18 inches high, and placed 
inches apart. The small gate in passage to south cattle-court to 
be the size and description of half one of the large gates. 

All the wood used, except the oak already specified in stable, to 
be of the best Memel timber ; the deal flooring may be of Dram 
battens ; but all the timber of every description to be of the 
best quality, free of sapwood, loose and large knots, and other 
blemishes. 

Iron 'Worlt . — The cast-iron feeding cribs for box-feeding byre 
to be the size given in the joiner worfc, cast f inch thick, with 
inches broad flanges round the top. The rails to be 2 x 1 inch 
malleable iron, fixed on the sleepers with spike nails. The pillars 
for implement-shed to be cast-metal, 4^ inches diameter, with 
plate at top 12 x 1 inches, with sockets for pillars, and holes for 
nailing the plate to the beams. 

All the outside doors to have strong crooks and bands, the 
crooks to be eight inches long, with split tails, and firmly fixed 
into the rybets. The division-wall doors to be hung from strong 
T hinges. Twenty-six doors to have strong stock-locks, and 
fourteen of that number to have folding-keys and sunk ring- 
latches ; all the other doors and boards to be secured with strong 
iron back-bars. The gates to be secured with iron hasp, chain, 
and pin, and gates and hatch-boards to be hung from strong 
crooks and bands. The swinging-boards above byre-feeding cribs 
to be hung from 1 J inch diameter iron rod ; in the one byre the 
rod is to pass through the 5-inch square posts, and in the other 
byre it is to pass through the division stones 20 inches above the 
foeding-oribs. The cattle in stall-byi'e to bo secured with run-rods 
and chains fixed to the division-stones. Each stall in stable to 
have two rings and staples for securing the horses. 

The corn-dicsts and hatch-board in grana^ to be secured with 
strong padlocks ; all the iron work to bo of Scotch manufacture. 

Lath&r*s Work , — The ceilings of boiling-house, riding-stable, 
en^ne-house, and stable bcd-lofts, to be lathed with good split lath. 

Flatterer's Work . — The ceiling and walls of boiling-house, 
riding-stable, engine-house, and walls of corn-bam and loft, bruising- 
house and loft, granary, horse corn-loft, men’s hed-loft, stables, and 
harness-room, to get two coats of good hair-lime plaster. 

Plumler's Work . — The ridges and peinds to be covered with 6-lb, 
lead, the flanks and flashings round the skylight and gutters with 
6-lb. lead. The pxtmp at boiling-house door to he cast-metal, 
witli lead pipe 1 J inch attached to the boiler and feeding cribs in 
byres, with soil-pipe from the feeding-cribs to the nearest drain. 
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The roofs to have 20 oz. zinc roans and iron upright conducting 
pipes, with sufficient iron straps. 

Painter's Work , — All the external doors, windows, and wood- 
work of every description, to get three coats of the best oil-paint. 

III. Cost of Buildings. 

The cost of the buildings above described has been estimated at 
£1690, with the understanding that the proprietor furnishes to the 
contractor the free use of a quarry on the estate, and that the mate- 
rials are laid down on the ground free of carriage, which is in some 
instances performed by the tenant. 

SUMMARY or the DISCUSSIONS at the MONTHLY MEETING or the 
HIGHLAND and AGRICULTURAL SOCIETY, during the Winter of 
1850-51, BEING THE ADDRESS delivered at the concluding MEETING 
OP THE SEASON. 

By Thomas Anderson, M,D., F.R.S.E., Chemist to the Society. 

The following address was delivered, with the hope of attract- 
ing general attention to the important and valuable discussions of 
the season, which appeared to the author of much general interest, 
and deserving of a more permanent record than they have hitherto 
obtained. The necessity of bringing - it within the limits of an 
ordinary meeting compelled him to pass over some parts of the 
discussions in a more cursory manner than could have been 
desired, but he has endeavoured to give as full details as tlie 
circumstances would permit, and he believes that none of the 
more important points have been omitted. With the exception 
of a few unimportant verbal alterations, it is printed exactly as it 
was delivered. 

Those who have attended to the recent progress of the High- 
land and Agricultural Societ]^ cannot fail to have observed that 
the monthly meetings have for some years past been gi*adually 
increasing in intei'est and value, and, from a comparatively 
subordinate part of the business, have come to bo a really 
important means of encouraging the progress of agricultural 
knowledge. The meetings of the past season have, in this 
respect, been peculiarly interesting, not merely on account of the 
importance of the subjects discussed, but still more from tho pre- 
sence at each of some of the most distinguished and skilful 
agriculturists connected with different parts of the country, who 
have communicated to the Society the results of the experience of 
tneir districts ; so that the opinions expressed, and practices sup- 
ported, may be considered to represent the most recent and 
improved mformation of the whole of Scotland, and are useful 
now as indicating the newest and most approved practice, and 
may be^me at some future period most interesting points of 
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comparison, for estimating the rapidity and extent of the future 
progress of agriculture. It is with the intention of once more 
calling attention of the Society to the important results which 
have been elicited, that I have undertaken to give a short resumd 
of the discussion at each of our meetings, and to point out, as far 
as is compatible with the limits usually allotted to our meetings, 
those points which appear to be most worthy of observation, or 
deserving of further inquiry or experiment. I have no intention 
to criticise, but I cannot avoid expi’essing my estimation of the 
value of the facts brought out, the precision and-clearness with 
which the statements of our different speakers have been expressed; 
the constant reference to the scientihe principles of agriculture, 
and the results of accurate experiments, which I look upon as the 
most unequivocal evidence that our farmers are imbued with the 
true spirit of progress ; and the evident care and trouble which 
they have devoted to the papers read, which show that our practical 
men possess the power of literary composition to a much greater 
extent than they are themselves generally inclined to admit. 

The subjects of our discussions during the past winter have been 
four in number, 

Ist, The best varieties of wheat to sow; the guantities of each, 
and comparative advantages of drilling, dibbling, and sowing 
broadcast. 

2d, The substances which can be most profitably employed as 
auxiliary for tuimips, for fattening cattle and sheep. 

3d, The best mode of preparing and applying the different 
manures produced upon the farm. 

4th, The most suitable proportions and quantities of grass 
and clover seeds to sow for hay, soiling, and pasturage ; the sub- 
stances most profitable for top-dressing, and the proper time for 
applying them. 

The subject of the first discussion — that of the best varieties of 
wheat to sow — is one of a purely practical character, on which I 
shall not venture to offer any opinion, but shall endeavour, as 
succinctly as I can, to review the opinions of the different speakers. 
The subject is unquestionably one of great and increasing impor- 
tance to the farmers of Scotland, as it appears from Mr Finnie’s 
statement that, within the last ten years, the cultivation of wheat 
has extended so greatly in Scotland that the breadth of land under 
that crop now exceeds that under barley, while, previously to 
that period, exactly the reverse was the case. 

The subject naturally divides itself into several sections, of 
which the first relates to the variety of wheat to sow, and on this 
point a very remarkable agreement exists among all the different 
speakers. It appears, as indeed we might ct priori expect, that 
close attention must be paid to the climate and soil of each farm, 
and that certain wheats are adapted to the climate of different 
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districts- It is distinctly made out by the concurrent testimony 
of the speakers, that few, if any, of the English varieties of wheat 
are adapted for cultivation in Scotland. Many have been tried, 
among which Taunton Dean, Tall Cluster, Kent White, Woolly- 
eared, Uxbridge, Talavera, and several others are enumerated ; 
but experience has almost invariably proved unfavourable, the 
quantity having generally been decidedly inferior to that obtained 
from Scotch wheats, and the quality, though at first occasionally 
fine, appears soon to have undergone degeneration. The only 
exceptions to this general statement are in the observations of Mr 
Scott and Mr Kannie, the former of whom had found Talavera 
most valuable as a spring wheat in the Mid-Lothian district, and 
the latter speaks of Uxbridge as having been profitably cultivated 
in the Oarse of (Jowrie. However this may be, there can be no 
doubt that the introduction of English wheats has generally proved 
a disappointment ; and, though this should not deter farmers from 
the trial of every new variety, it ought to enforce caution, and to 
indicate the necessity of making the experiments on a small scale, 
and repeating them through several years, in order to ascertain 
that there is no deterioration of the grain, and that no special 
peculiarities of season affect the results of any one year. 

Of the ordinary Scotch wheats, the varieties largely cultivated 
do not exceed four or five, and these have attained the support of 
the farmers of all the principal wheat districts of Scotland. The 
varieties are Fenton, Hopetoun, Hunter’s, Rod straw white, 
Spalding’s prolific, and one or two others of inferior importance. 
Of these, the fost appears to be most generally preferred, and it 
possesses the important advantage of having a short, thick, and 
strong straw, which makes it little liable to lodge, and peculiarly 
adapted to high farming. The Hopetoun and Hunter’s, next to 
it, are the most approved, and, until lately. Hunter’s appears 
indeed to have been the most generally cultivated of all the Scotch 
varieties.^ The origin of those different varieties of wheat, which 
was particularly referred to by Mr Hope, is oxceodingly intcj’cst- 
ing, and is suggestive of the importance of endeavouring to 
introduce new and still more improved varieties, for each now 
variety which has been hitherto introduced appeai^s to bo prcjFcr- 
able to the previous, and there is no reason to suppose that wc 
have yet reached the best or most productive variety. Each 
the three important varieties to which I have already referred 
spring originally from a single plant, from which all now culti- 
vated have been produced. Hunter’s, which for nearly half a 
century has been the most extensively cultivated, was raised from 
a plant found by Mr Hunter by the roadside in Coldingham 
Moor; Fenton was propagated by the late Mr Hope, Fenton 
from three ears found growing in an old quarry ; and 
Hopetoun from a plant found near Drem, in East-Lotnian. 
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Now, it appears that these plants were originally selected for 
their fine and healthy appeai'ance, and from their possessing those 
characters which seemed suitable for cultivation ; and as experi- 
ence, extending, in the case of Hunter’s, over nearly half a century, 
shows that their characters are extremely permanent, there can 
be little doubt, if the attention of practical men were more 
largely directed to the point, that, by the selection of fine and 
healthy ears, still finer varieties .might be produced. It is no 
doubt somewhat difficult to determine d, priori how we ought to 
set about it — but still it appears to me that some method might 
be devised by which a grain of superior quality may be produced. 
Suppose, for example, we were to take the best of our present 
wheats — Fenton, for instance — and to select from a field, or from a 
small patch specially cultivated for the purpose, the best and finest 
ears, just when they have come to a state of perfect ripeness, and 
select again from these ears the finest and largest grains, I con- 
ceive that we should in all probability raise from such a sample a 
crop of wheat superior to the average of the original variety. If 
again this selection were followed up on that produce, I can conceive 
a still farther improvement. Such a course of experiment is well 
worthy of being followed out ; and we have abundant evidence 
that, when a fine variety is once established, it may be propagated 
for many years without undergoing deterioration : at least such has 
been the case with Hunter’s, which, after half a century, is still 
one of the best varieties. 

As to the quantity of seed sown, considerable difference appears 
to exist in the difierent districts. In East Lothian, from 8 to 
9 pecks are given up to 20th November, after that ten, in 
December 11, and in spring 12 pecks. Nearly the same pro- 
portions are recommended by Mr Scott and Mr Dickson as 
those they have found best adapted for their purposes; but Mr 
Finnic employs from 12 to 16 pecks, and in Stirlingshire from 
8 to 15 appear to bo used, and after green crop 2 or 3 pecks 
more. In one point all the speakers agree, and it is the neces- 
sity for increasing the quantity of seed as the season advances — 
a practice which appears to mo to be explicable on physiological 
grounds. The probability is, that all the grains of wheat are not 
equally readily germinated, some requiring a longer time to 
commence their growth, and when they are later sown, less time 
being allowed them for this purpose, a large number never come 
to maturity; and, to provide for this, an increased quantity of 
the grain must be sown. The habitual employment by some 
farmers of a larger quantity of seed than is customary with 
others is probably dependent upon similar causes. Mr Finnie, 
for instance, employs a very large quantity. Now, his farm is 
high-lying and exposed, and on it the germination of the wheat 
is more likely to be slow and imperfect than on those farms 
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which have a superior climate. Should this ^ explanation ^ be 
correct, it may serve to indicate to those cultivating in high 
and backward districts the necessity of giving a liberal supply 
of seed. And it may also explain the different experience of 
Scotch and English farmers on the subject of thin-sowing, a 
practice which has been tolerably successful in England, but in 
Scotland has invariably been attended with disappointment. The 
supex’ior climate of the wheat districts of England enables nearly 
all the grains to germinate; while here, unless in favourable 
seasons, this cannot be expected. 

On the subject of the different methods of sowing, the expe- 
rience of the speakers appears to vary more than on any other 
point ; and on one method — that of dibbling — we have very 
little information ; the only experiments referred to being those 
of Mr Hay of Whiterigg, who found that a larger produce of 
wheat was obtained from dibbled wheat than from that sown 
broadcast, but that the quality was decidedly inferior — ^the former 
containing a larger proportion of light grain, and the good 
weighing only 59 lb., while the broadcast weighed 62 lb. 
Opinions seem to be pretty equally divided between broadcast 
and drilling; and Mr Paterson and Mr Hope state that no 
difference is to be observed between these two methods of sowing. 
That this should be the case, in some instances, 1 can easily 
imagine; but I should, for my own part, and on theoretical 
grounds, be inclined to support the practice of drilling, and my 
reason for doing so is the facility which it affords of employing 
the hoe — a practice which is consistent with theory, and which I 
believe has been found advantageous on most faims. As far as 
the mere sowing goes, however, I cannot see what advailtages 
the one can possess over the other. Provided the grain be pretty 
equally distributed and properly covered, I should imagine it 
immaterial whether it be arranged in straight lines or dotted 
over the land. It is the facility of cleaning the land which gives 
drilling its superiority. 

Mr Hope has touched, in his observations, on the prevalent 
idea that wheat is a more exhausting crop than any of the other 
cereals — as oats, for instance — and has expressed the opinion, 
in which I agree with him, that this can scarcely be considcrca 
to be correct.^ Weight for weight, no doubt wheat is so ; but, in 
order to arrive. at a fair result, we must not compare equal 
weight, but determine the total amount of valuable matters 
removed by a crop of each, and we' shall then find that an oat 
crop ought to be decidedly more exhausting than wheat, as it 
removes j^om an acre a much larger quantity of these substances 
the latter. The grain of wheat and oats contain very 
same^ per-centage of nitrogen, but the amount of 
mmew mattro is twice as great in the latter as in the former ; 
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and if we further take into account that a wheat crop may he 
from 4 to 5 qrs., and an oat crop from 8 to 10 qrs., it seems 
tolerably clear that the exhausting effect of the latter must be 
decidedly greater than that of the fonner. I confess, however, 
that I do not think we ought to discuss too minutely the com- 
parative exhausting effects of different crops, a question which 
really appears to ine a less important considei'ation at the present 
time than it was in a less advanced state of the science and 
practice of agriculture. It was of paramount importance under 
the old system of agriculture, when we trusted much more to the 
unassisted efforts of nature than it would be considered either 

; )rudent or profitable to do’' at the present day. The system of 
ugh farming now prevalent, however, is characterised by the 
continual addition to the land of a much larger quantity of those 
matters than the crops remove from it, so that when that system 
is fully and effectually carried out, no deterioration, but rather an 
improvement, of the land takes place. 

The second discussion — on the substances which can be most 
profitably employed as auxiliary to turnips in the fattening of 
cattle and sheep — presents another of these subjects which the 
progress of agriculture has raised to a high degree of prominence 
and importance.^ Mr Brodie of Abbey Mains, who opened the 
discussion, has illustrated this by a number of very interesting 
details. He informs us that some farmers employ extra keep 
for their stock to the extent of £1 per aero over the whole of 
their holdings, and that, taking the country at large, many 
millions sterling are annually expended on the purchase of such 
food. Considering the magnitude of these sums, one would be 
inclined to anticipate that every famer would have endeavoured, 
by careful experiment, to determine the plan of feeding best 
adapted to his farm. Mr Brodie, however, is inclined to think 
that this is not generally the case, and that, notwithstanding the 
extent to which the use of the extra food has reached, many 
farmers have adopted their special systems without that amount 
of careful experiment and minute registration of expenses which 
ai’e required for a full estimate of me advantages and profits of 
their practice, I do not pretend to know how far this may be 
generally correct ; but I can easily understand that there are 
many instances in which special circumstances may have induced 
a person to adopt a particular practice, and carry it on for a long 
period with average success, without a sufficiently complete 
comparison with other systems to enable him to determine 
whether it is really the most profitable that can be employed. 

The employment of other substances along with the turnip is a 
practice in all respects consistent with our knowledge of the phy- 
siology of digestion. When an animal exists in its ordinary state, 
it consumes the quantity of food requisite for sustaining its health, 
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and no more, and its stomacli and other organs are only constructed 
to permit the consumption of the amount of what may be called 
the natural food required for its healthy existence. The object of 
the feeder, however, is to cause his cattle to consume a lai'ger 
quantity than this, so as to produce what may be called an unna- 
tural _ accumulation of flesh and fat. But the increased amount 
which can be consumed is limited in the case of the turnip, by its 
excessive bulk, which overloads the stomach and prevents the pro- 
cess of digestion going on with that regularity and completeness 
which is required. In order that digestion may be complete, every 
part of the food must, by what are called the peristaltic motions, 
be brought into contact with the absorbing surface of the intes- 
tines; but when the quantity of food is excessive this takes place 
imperfectly, and the intestines are distended in such a way as 
to retard the process of absorption. The feeder must therefore 
endeavour to supply a large quantity of nutriment in a smaller 
bulk, and for that purpose he is compelled to select some auxiliary 
to his turnips, by which he gains not merely in the improvement 
of his stock, but also in the production of a larger quantity of 
valuable manure. In the selection of the particular auxiliary 
to be employed, then, the farmer must look for that which contains 
the largest amount of nutritive matters at the smallest price ; and 
in doing this, we require to consider two points : firstly, the 
chemical composition of the substances, by which we determine 
the amount of nutritious matters contained in them ; and, secondly, 
the proportion of these matters which may become available to 
the nutrition of the animal. The first of these is a matter on 
which, by extended chemical analysis, much light may he thrown, 
but the latter is a question for experiment on cattle themselves. 
It is not a chemical, hut a physiological question, and its import- 
ance will be understood when we bear in mind that, even where 
digestion is complete^ a certain proportion of the valuable matters 
always escapes assimilation, and that the proportion wliicli does so 
may vary in difierent species of domestic animals, and even in the 
same animal at different periods of its life. To take an illustration 
of this point, suppose we supply a lot of sheep and a lot of cattle 
with the same quantities of food, it by no means follows that the 
increase in weight of the two shall be equally great ; in other words, 
the same quantity of food supplied in the two cases does not pro- 
duce the same amount of fat and flesh : yet, in both cases, the 
amount of nutritive matters is the same, and the cause of the dif- 
ference is in the physiological peculiarities of the difierent species 
of amtnals. Now, chemistry can supply the requisite information 
as to the amount of nutriment which any food contains, but it 
obviously cannot be expected to foretell the proportion of thoso 
nutritive^ matters which the digestive organs of the animal will 
convert into flesh and fat : that must be done by experiment upon 
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tlie animals tliemselves. The investigations of different chemists 
have thrown much light on the nutritive value of different foods, 
and at the discussion I referred to experiments in progress in my 
laboratory, the object of which was, to form a complete and 
extended table of the nutritive value of all our most important 
cattle foods. In those experiments, the proportions of nitrogen 
and oil, which are infinitely the most important of nutritious ele- 
ments, have been selected as the means of comparison ; and I am 
engaged in the formation of a table which, when complete, will 
enable us to estimate the comparative values of the foods employed. 
Of that table, the following gives a few of the results : it shows 
the niimher of pounds of nitrogen and oil contained in the different 
foods, deduced principally from analysis made in my own labora- 
tory, partly from the results of other chemists : — 


Linseed, English, 


No. of lbs. in 
Nitrogen. 

97 

1 ton of 
on. 
777 

„ Foreign, 


76 

715 

Oil-Cake, 


103 

224 

Poppy-Cake, 


no 

220 

Rape-Cake, 


105 

223 

Beans, . 


85 

32 

Peas, 


77 

29 

Oats, 


60 

— 

Barley, 


42 

— 

Oat-Bust, 


27 

83 

Turnips, 



7 

Distillery, Dreg or Wash 


. 6i oz. 



Now, by comparing these results, it will, I think, be sufficiently 
clear, that no substance is equal to oil-cake in point of nutritive 
power, the money value being taken into consideration. A ton of 
oil-cake may he bought for L.8, and for that sum there are obtained 
103 lb, of nitrogen, and 224 lb. of oil. A ton of turnips, on the 
other hand, Is valued at somcwhci’c about 8s. ; 20 tons will, there- 
fore, hear the same money value as one ton of oil-cake, but they 
will afford in the form of nutriment only 85 lb. of nitrogen, an*d 
150 lb* of oil; and by comnaring the other substances, it will bo 
seen that poppy and rape eaxo supnly nutriment at a still cboaper 
rate* All these are what may bo called oleaginous foods, but there 
is another class of substances which are deficient in oil, but rich in 
nitrogen and starchy or sacchai’ine matters, and which, though 
inferior to the former class, are still of much value and importance. 
Beans and pease rank as the most valuable of this class ; and after 
them follow oats, barley, and the other grains. 

Such are the conclusions which chemistry teaches us to draw as 
to the comparative values of the more important varieties of cattle 
food ; and their general correctness was fully confirmed by the 
very valuable and clearly explained practices of the gentlemen who 
favoured the society with their opinions. Mr Brodie gave the 
result of a very interesting and complete set of experiments on 
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four lots of cattle — the first fed with, turnips alone ; the second with 
turnips and oil-cake ; the third with turnips and ground corn, and 
the fourth with distillery grains and bean meal The cattle were 
kept from October to June, and at the end of that time the first lot 
weighed 536 stone, and had coat in feeding, £108, 9s. ; the second 
lot weighed 552 stone, and cost £103, 16s. ; the third lot weighed 
517 stone, and cost £113, 8s. ; and the fourth weighed 545 stone, and 
cost feeding £118, 3s. Here we have the most conclusive evidence 
of the superiority of oil-cake, for, be it observed, the cattle fed with 
it weigh 16 stones more than those fed with turnips alone, while 
the cost of feeding has been nearly £5 less. Where corn has 
been used the difference is still more conspicuous, the weight 
being 35 stones less than the second lot, and the cost of keep 
nearly £10 more. These results are also fully borne out by the 
practice of Mr Kennedy of Myremill,. and the other speakers at 
the meeting, all of whom have found the great advantage of giv- 
ing other foods, and especially oil-cake, as auxiliaries to turnips ; 
and we can understand at once the cause of the successful results 
of their practice when we inquire, not into the gross weight of the 
food they give, but the amount of nutritive matter it contains. 
Thus, for instance, Mr Kennedy considers that the best px'actice is 
to allow 60 or 70 lb. of turnips, and in addition to that 2 lb. oil- 
cake boiled into mucilage, and poured over 2 lb. bean-racal, 
2 lb. bruised oats, 12 lb. hay, and a stone of chatf. Now, these 
substances contain in all about f Ib. of nitrogen, which is equal 
to the quantity of that element contained in above 3 cwt. of tur- 
nips. Suppose, however, that the animals were fed on turnips 
alone, 2 cwt. would be about as much as they could well consume, 
or they would be able to obtain less than two-thirds the nutri- 
ment which they get from the food supplied by Mr Keniiedy’s 
plan of feeding. Mr Bussell and Mr Wilson have added their 
valuable experience to that of the other speakers in support of 
the example of supplying food in much the same manner as is 
done by Mr Kennedy, and in every case we observe that there 
is given a quantity of these substances containing much more 
nutritive matter than is contained in the quantity of turnips which 
they r^lace. Now this directs our attention to the question to 
which I have already alluded, of the availability, if I may so 
express it, of the nutritive matters in these different foods. It 
needs scarcely be observed that where, as in Mr Kennedy’s case, 
the supply of nutritive matter is so greatly above what can be 
consumed in turnips, the weight of cattle is not proportionally in- 
creased. The cattle become fatter, but not to the extent which 
might be expected from the largely increased supply of food, 
because the nutritive matters are not so readily assimilated in the 
tern in which they exist in oil-cake, and other similar substances, 
asr in turnips. 
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It is obvious, from all we know, that the nutritive matters of dif- 
ferent foods are not all equally easily converted into flesh and fat ; 
but we are entirely without infoi'mation as to the relative facility 
of assimilation of these matters in the different foods and forms of 
combination, and yet there cannot be a subject more deserving of 
minute inquiry, and more likely to throw light on the scientific 
principles of feeding. It is especially for the determination of this 
point that I think careful, minute, and oft-repeated experiments on 
feeding of stock, with food of known composition and quantities, are 
requisite. Such experiments, however, would require a far more 
minute and constant attention than it is possible for a farmer occu- 
pied with his other avocations to give them, and, in fact, are of a 
sort which would require the exertions of a Society supplied with 
liberal funds. I am free to admit, that, with the present feeling 
of the agricultural public, their performance on anything like an 
extended scale is at the present moment almost impossible ; but I 
feel equally certain that the time will come when it will be abso- 
lutely necessary that such experiments shall be made. In the 
mean time, 1 do not see that we have any reason to complain of 
the advances hitherto made. The statements of the speakers 
show how greatly the practice of feeding has extended, and the 
attention which has been bestowed upon it ; and as the time goes 
on, we may feel sure that tlie principles of successful practice will 
become more and more understood ; but, could a systematic series 
of experiments be instituted under the supervision of some of our 
great agricultural societies, I am convinced that most important 
results would be derived from them. 

The third discussion — on the best methods of preparing and 
applying the different manures produced upon the farms — brought 
out a large amount of precise and valuable infoimation, and may 
be looked upon as a very valuable illustration of the care and 
attention now devoted by our best farmers to such mattei'S* Mr 
Finnic, who opened the discussion, entered at great length into 
the best arrangement of a farm-yai‘d, the manure-heap, and liquid- 
manure tank, best adapted for the collection and preservation of 
the shed and liquid manures. His principles, without entering 
into details, may be described as endeavouring as far as possible 
to collect the liquid separate from the solid excreta. The latter 
he would interstratify with peat, where it can be had, or, failing 
that, with soil or clay, while over the heap he ladles the liquid 
manure, so as to allow as much as possible to be absorbed, and 
collects in the liquid-manure tank only that which cannot be re- 
tained. Mr Finnic, with iull knowledge of the benefifial results 
obtained from the application of liquid manure, is of the opinion, 
in whicli I fully agreed with him at the meeting, that it will, gene- 
rally speaking, be much more economical to apply manure in 
the solid than in the liquid state. When liquid manure can be 
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obtained in any quantity, and applied exactly as it is required, no 
method, perhaps, produces ir\ore striking results. Its invigorat- 
ing effects are immediately seen, and by them we are apt to be 
led to estimate its value more highly, perhaps, than it actually 
deserves, and even to conceive it to be superior to, and likely to 
form a substitute for, the solid farm-yard manure. I do not, how- 
ever, think that this is consistent with what we know of its chemical 
composition, which should incline us to class it rather us an 
auxiliary, such as guano, sulphate of ammonia, and the like. Viewed 
in this way, its importance cannot be ovei'-estimated; but I confess I 
conceive it doubtful whether its advantages are likely to be felt, 
excepting upon what may be called altogether exceptional farms, 
where its quantity is so great that it becomes desirable to erect 
machinery for its economic distribution. That such cases exist, 
the experience of several distinguished farmers seems unequivocally 
to show 5 but nothing would be more rash than to attempt the ex- 
tension of their systems to the general husbandry of the country* 
In fact, we must have solid as well as a liquid manure, and for 
the very important reason that the latter is deficient in phos- 
phates, which are among the most important and needful elements 
of our cereal crops ; and wherever the quantity of liquid manure 
does not exceed that produced on ordinary farms, 1 agree with 
Mr Finnic in thinking that the best and most economical plan is 
to convert it by means of absorbents into solid form, rather than 
to attempt the application of it partly in that, and partly in tlio 
liquid form. On the subject of these absorbents we have heard a 
good deal lately, and peat, charcoal, and various other substances 
have been recommended, more especially for the purpose of retain- 
ing the ammonia* Some experiments and analyses made in the 
Laboratory of the Society on this subject will bo found in the last 
Number of the Transactions, which show that in this respect peat 
itself greatly surpasses charcoal, or any other substance. In theso 
experiments, it was found that solution of ammonia was absorbed 
in the most effectual manner by dried peat, and that even when 
the saturated peat was exposed to the air until it became dry, it 
retained a very large quantity of ammonia. It was, however, 
always observed that the moist peat absorbed a larger quantity of 
ammonia than it was capable of retaining when it became dry, as 
much as half the ammonia occasionally escaping in the latter case ; 
and this fact I consider peculiarly worthy of observation, as it im 
dicates, what practice confirms, the necessity of keeping the dung- 
, heaps in a state of moderate moisture, which is tlie condition best 
adapted for preventing the escape of its ammonia, llicro cannot, 
on the other hand, be anything more important than the avoidance 
of too large a quantity of moisture, nothing being more prejudicial 
to the manure-heap than its exposure to all the vicissitudes of our 
climate — at one moment saturated, or more than saturated, with 
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rain, at another dried up by the heat of the sun — both cases in 
which a loss of ammonia must be occurring, with much more than 
the average rapidity. 

All the gentlemen who took part in the discussion were fully 
alive to the importance of this point, and it afforded me much 
satisfaction to observe that one and all of them supported the in* 
troduction of covei'cd manure-depots, which I anticipate will be 
the next great improvement in the arrangement of our farm-stead- 
ings, for it is only under cover that the perfect preservation of 
manure can be effected, or all those precautions taken which are 
required to protect it from loss. Such opinions, however, though 
they are consistent with theory, and are borne out by the obser- 
vations made on the superior value of the manure produced by the 
system of box-feeding, and other similar plans, have not as yet 
been sufficiently substantiated by experiment. So far as I know, 
we have only one experiment on the comparative value of manure 
made under cover and without, that of Mr Campbell of Craigie, to 
which I referred at the meeting ; and I mention the matter again 
here, because it will be doing a good service to the progress of 
agriculture if any of our members could be induced to institute 
an extended series of experiments on this subject. And should any 
one be inclined to do so, I would beg to direct their attention to 
the method in which, as it appears to me, the experiments should 
be made. The only methoa of arriving at satisfactory results 
would be, to take two lots of cattle, fed under precisely similar cir- 
cumstances, and after preserving the manure of the one under 
cover, and of the other in the open dung-heap — the treatment being 
in all other respects the same — to ascertain, first, the total weight 
of the manure produced in each case ; and, secondly, the relative 
efPects of the application of equal quantities of the two sorts to the 
same crop. The former of these precautions I consider of much 
importance, as I do not anticipate that a great difference in 
the value of the two sorts, weight for weight, will be found ; but 
should rather expect that the advantage of the covered dung-heap 
will be found in the facilities which it gives of preventing waste, 
and causing the production of ,a large quantity of manure of 
average quality. 

The condition in which farm-yard manure should be applied is 
a question which has been fully discussed by several of the speak- 
ers, and the general opinion is,^ that in autumn it should be applied 
in a fresh state, but that in spring it should be well and thoroughly 
rotted. Such, I need scarcely say, is the general opinion, and it 
is that also to which we should be directly led by theoretical con- 
siderations. The rotting of manure is, in fact, the conversion of 
its nitrogen into ammonia, the state in which it is absorbed by the 
plant ; and when the manure is to lie long in the ground before 
that process is to take place, it is obvious that, the smaller the 
quantity of its nitrogen that has been converted into the condition 

TRANS.— OCTOBER 1851. K 
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of the Yolatile and soluble ammonia, the less likely will it be t 6 
lose by protracted exposure to the vicissitudes of the winter. 
Exactly the reverse of this should be the farmer’s object when he 
applies his manure in spring. He must then endeavour to have 
as much of its nitrogen in the form of ammonia as possible, as we 
know well that the abundant supply of that substance is most 
valuable in giving a start to the young plant, and bringing it 
rapidly through the first stage of its tender existence. Such should 
obviously be the system, where farm-yard manure alone is to be 
employed , but it is worthy of observation that the rotting or fer- 
mentation of manure can scarcely be carried on without at least 
some loss of ammonia, and it has frequently struck me that, now 
that we can obtain guano, sulphate of ammonia, and the ammonia- 
cal manures, theoretically, the best and most economical method of 
applying farm-yard manure would be to use it unrotted, and to mix 
with it a sufficient quantity of one or other of these substances, to 
supply the ammonia requisite for starting the plants. Mr Main 
coinmunicated to the meeting the results of a very interesting ex- 
periment, in some respects confirmatory of this view, for he found 
that the best results were produced when a smaller quantity of 
manure was employed along with a certain proportion of guano. 
All the manure he applied in this experiment was, however, well 
rotted ; but^ he gave the results of another experiment, in which 
equal quantities of rotted and recent manure were employed for 
turnips, and the latter produced by much the best effect. This 
experiment and its results are certainly at variance with what 
has hitherto been the practice established by experience, and I 
trust it will be carefully repeated, because, should the results bo 
confirmed, it will create a very great change in our agricultural 
practice. In fact, Mr Main finds that 28 tons of recent manure 
produce a better effect than 28 of rotten 5 but any one acquainted 
with the management of a dung-heap knows that 28 tons of woll- 
rotted manure correspond to a much larger quantity, perhaps 35 
tons, of the recent manure ; so that, if Mr Main’s experiment be 
confirmed, not only will the application of the manure in a recent 
state, produce a better crop, but there will be also a very great 
economy in the quantity employed. The question is one of groat 
importance, and should not be lost sight of by our practical men. 

It '^^Id occupy too much time h I were to attempt entering 
upon the observations made by the speakei’s regarding the other 
manures made upon the farm • but attention was directed to 
several other sources of manure, which, though of less importance 
ban that of cattle, should not be neglected. Poultry manure was 
particularly alluded to, and estimated at about half the value of 
guano, which is probably not far from the truth ; and it seems to 
me that its production is worthy of more attention than it has 

and might be coupled with the 
feeding of poultry, which would be a profitable matter in the 
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neighbourhood of large towns. Compost heaps were also touched 
upon by some of the speakers, though none enlarged upon their 
management ; an allusion was also made to the importance of col- 
lecting vegetable and animal refuse of all kinds whatever, and 
adding them to the dung-heap, which Mr Finnie compared to the 
purse of the miser, in which the farmer ought to gather together 
and accumulate every unconsidered trifle, with the certainty that 
all he adds will eventually come to swell the profits of his agricul- 
tural operations. 

The last discussion — on the most suitable proportions and quanti- 
ties of grass and clover seeds to sow for hay, soiling, and pasturage; 
the substances most profitable for top-dressing, and the proper time 
to apply them — is that which least admits of satisfactory abstraction. 
It is^ remarkable for the amount of detail which it contains re- 
garding the practice pursued in difierent parts of Scotland, and 
affords much valuable information on this subject from the districts 
of Mid-Lothian, East-Lothian, and Fifeshire. The infoi'mation 
is, however, so varied, that I must content myself with a very 
cursory statement of what seem to be the most important matters, 
and must refer my audience to the detailed report of the meeting 
for such questions as cannot be embraced in mjr short resume. 

The whole of the speakers concur in the opinion that, when the 
land is not clover-sick, red clover, with annual and Italian rye- 
grass, forms by much the most profitable mixture for hay or soil- 
ing ; but as to the relative proportions of these seeds, considerable 
though perhaps not very material difference of opinion exists. Mr 
Scott employs 10 lb. of each of these seeds, but most of the other 
speakers employ a smaller quantity of clover. When, however, 
there is reason to expect a failure of red clover, then it is considered 
advisable to substitute for it a quantity of white or alsike clover or 
cow-grass, and a small quantity of yellow clover. The introduc- 
tion of the latter substance, however, seems to be a matter about 
which a very great deal of difference of opinion exists ; — it is con- 
demned by some of the speakers as wiry and innutritious, while 
others hold exactly the opposite opinion, and have found it to be 
readily and greedily eaten by cattle. When the grass is sown for 
pasturage, and is intended to be left for more than one year in 
that state, a very different system of sowing must be adopted. 
The fai'meFs object, then, is not to produce a bulky crop at any 
one period, but to arrange matters so that there shall be at all 
periods of the year a sufficient quantity of herbage. For this pur- 
pose the quantity of red clover must be greatly reduced, and that 
tor two reasons, — first, because it rarely appears on the second 
year ; and second, because, from its broad and leafy character, it 
IS apt1;o choke up and retard the growth of the other plants which 
require to be mixed with it: and a variety of other species must be 
employed and arranged in such a manner that they shall come to 
maturity at successive periods, so that at no time shall the pasturage 
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be bare or imperfectly covered. Different proportions and quan- 
tities of seeds are recommended for this purpose, but the general 
principle held in view was the substitution of perennial for annual 
plants. Thus, we have recommended rough cocksfoot, meadow 
fescue, timothy grass, perennial ryegrass, and the various species 
of clover ; and it appears certain, from the testimony of the speak- 
ers, that the larger the number of species sown the better will he 
the pasture obtained. This opinion, however, is contested by Mr 
Douglas, who thinks that in general the number of species sown 
is too large, as he has observed that, after land had been some 
time in grass, the greater number of the species sown disappear, 
and are replaced by others more congenial to the soil and climate. 
It occurs to me, however, that this is not so much an objection to 
the system, as an indication that more minute attention requires 
to be paid to it, and that probably the species sown would require 
to be varied, to suit the habits of each individual farm. Some 
advantage would, at all events, be gained by observing the species 
which are naturally most abundant in any locality, and sowing 
them in preference to others. It is a well known fact, that in old 
pasture the number of species is very large ; and several hundreds 
may easily be detected in a moderate-sized field. Nature here 
indicates the course which we ought, as far as possible, to endeavour 
to pursue ; but we must beware of imagining that we can in all cases 
produce the same plants as those found after land has been years 
in grass, — it being a well substantiated fact, that the species 
growing undergo considerable changes in successive years. The 
attempt, at all events, should be made to imitate nature as far as 
circumstances will admit. 

The different speakers have entered at considerable length into 
the best substances for top-dressing ; and it seems to be the opinion 
&at, though farm-yard manure is very valuable for this purpose, 
it can be employed more profitably in other ways, and that the 
attention of the farmer should be confined to portable manures. 
Of these substances, all the speakers concur in giving the first 
place to sulphate of ammonia, guano, and nitrate of soda ; and, in 
the observations I made at the meeting, I pointed out that these 
substances were the most abundant sources of nitz’ogon, which we 
know to be the most important element which our manures supply. 
It appears, indeed, that the value of these substances may bo mea- 
sured by the quantity of nitrogen they contain. Mr Scott, at 
least, has^ given us some most interesting data for the solution of 
this question. He informs us that he had found equal effects from 

cwt. Sulphate of Ammonia. 

1 1 cwt. Nitrate of Soda. 

2. owt. Peruvian Guano. 

Now, these are not far from the quantities which would yield equal 
amounts of ammonia, supposing the whole of the nitrogen they 
contain to pass into the state of that compound. I gave, at the 
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discussion, a hurried calculation of these quantities ; but, on more 
careful calculation, I find, supposing the substances to be of good 
quality, that in these manures there was supplied nitrogen enough 
to yield the following quantities of ammonia : — 

Sulphate of Ammoma, 32 lb. Ammonia. 

Nitrate of Soda, 83 „ „ 

Peruvian Guano, 37 „ 

in which the differences are very trifling. A matter, however, 
which I consider of very high importance, and well deserving of 
the further attention of the agriculturist, was referred to by dif- 
ferent speakers; — It was stated that the effects of sulphate of 
ammonia or guano, conjoined with nitrate of soda, were always 
greater than those of either separately ; and that the result of 
observations had shown that sulphate of ammonia was most bene- 
ficial to clover, and nitrate of soda to the grasses. I have since 
had this observation confirmed by several other practical men; 
and one especially informed me that he had former^ employed 
nitrate of soda in considerable quantity, and with beneficial results, 
but having latterly adopted the practice of sowing a very large 
quantity of clover, with only a trifling amount of ryegrass, he has 
no longer found any advantage from the application of nitrate of 
soda, while guano and sulphate of ammonia produced a very 
decided effect. Now, these facts point to a matter of much impor- 
tance both in a practical and theoretical point of view, as they 
serve to show us that we onght to consider not merely the elements 
supplied to the plant, but the state of combination in which they 
exist, — that an element may in one state be of great value to the 
plant, and in another of little or none ; and that the condition 
most suited for one class of plants may be exactly that least adapted 
for others. 

I shall now conclude these remarks by again expressing my 
high estimation of the value of our discussions, and of the important 
facts which they have brought out, to which, I fear, I have not by 
any means done justice. My original intention was to have given 
a more minute resurnd of the opinions of each speaker — in fact, 
to have given each discussion in a condensed form — but I found 
that any such plan was incompatible with the length of time to 
which 1 felt myself restricted. I was therefore compelled to adopt 
a different plan, and to gather out these facts and statements, 
which occurred to me to be most important and valuable. I am 
not at all certain that I have done this in the beat manner possible, 
and I fear I may have' omitted many matters deserving detailed 
notice. Amidst the groat number, of facts, sometimes not easily 
reconciled with one anotlier, I have found some difficulty in making 
my selection, and I have no doubt that a reperusal of the whole of 
the discussions will be found to supply much valuable information ; 
and should my observations have the eifcct of inducing any of our 
members to do so, my object will have been fully gained. 
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By Thomas Anderson, Chemist to the Highland and Agricultural Society* 
OK THE COMPOSITION OF THE STEEP- WATER OF FLAX STEEPED BY 

Schenk’s process. 


My attention was some time since drawn to the composition of 
the steep-water of Schenk’s patent process for the preparation of 
flax, by Mr Hodgson of Carham Hall, who was desirous of ascer- 
taining whether the fluid obtained as the refuse of this process 
was sufl&ciently rich in the valuable constituents of the flax to 
admit of its being profitably carried back to the farm, and applied 
as a manure to the land. The patent process in question^ is very 
simple, and is in reality nothing more than the application of a 
moderate heat to the water employed for steeping. A large vat 
is employed, in the lower part of which a steam pipe is coiled. 
The fresh flax is filled in and simply covered with water, and, a 
current of steam being admitted through the pipe, the temperature 
of the whole is gradually raised to a point considerably under 
boiling, and is kept in this state for some hours. The fluid is then 
let off, and the process of steeping is complete. 

An imperial gallon of this steep- water was found to contain the 
following substances : — 

Grains. 


Organic matter, ..... 

Inorganic matter, ..... 

Total matters and solution, .... 

The 176.26 grains of inorganic matter contained- 

Silica, , , , . ^ . 

Peroxide of iron, ..... 

Lime, ....... 

Magnesia, ...... 

Potash, ...... 

Soda, ....... 

Chloride of sodium, ..... 

Sulphuric acid, ..... 

Phosphoric acid, ..... 

Carbonic acid, . . ^ , 


114.91 

176.26 

291.17 


0,60 

2.33 

18.17 

10.61 

18.12 

1.5.66 

65.16 

24.89 

1.88 

18..95 


rrti • • 

The organic matter contained 3.19 grains of nitrogen, corre- 
sponding to 3.88 grains of ammonia. 

The water employed for steeping contained in ono gallon — 

Organic matter, ..... 6.80 

Inorganic matter, ..... 49.60 


66.40 

• P^*^t)able that the greater part of this inorganic matter 
consisted of salts of lime and common salt, and that this is the 
source from which a large proportion of those substances obtained 
in the analysis of the steep-water was derived, the remaining 
constituents in the latter being extracted from the flax. Xt is 
obvious, flom the analysis, that the value of the steep-water is not 
sufficiently great to permit its being carried back to the farm from 
which the ciop was taken, but’it might bo advantageously applied 
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to land In the immediate vicinity of the manufactory by means of 
irrigation, or even through pipes, as is done on some farms with 
liquid manure. It must be understood, however, that the steep- 
water has only about half the value of liquid manure, 

I am very far from desiring to encourage anything like the 
carelessness which has been too common on many farms in the 
preservation of valuable matters, but I am inclined to think that 
the employment of flax-water as a manure is something of an 
over-refinement, and that flax may be grown without its being 
requisite to save the steep-water, provided the linseed be con- 
sumed upon the farm. Flax is an exhausting crop, simply because, 
in the ordinary method of cultivation, the whole plant is removed 
from the land ; and it is scarcely possible that it should produce 
a greater exhaustion than would be done by a grain crop, if we 
removed the whole of the grain, the straw, and even the stubble. 
And if, in the case of flax, the seed w’^ere consumed on the farm, 
I believe we should have less exhaustion than from a grain crop, 
in which we leave the straw and remove the grain, which contains 
by much the largest proportion of those elements which we have 
greatest difficulty in applying to the land. 

ON THE COMPOSITION AND VALUE OF DISTILLERY WASH. 

Distillery wash, or dreg^ as it is usually called in this neighbour- 
hood, has been pretty extensively used by farmers for the feeding 
of stock and as a manure, and much difference of opinion exists as 
to its value for either of these purposes. An analysis has been 
recently made in the laboratory of the dreg from the Sunbury 
distillery, near this. An imperial gallon was found to contain in 


solution — 

’ Grains. 

Organic matter, . , . . . 4127.9 

Ash, 276.1 


Total solidf?, .... 4404.0 

The 276.0 grains of ash contained — 

Grains. 

Earthy phosphates, . . , . . 73.7 

Phosphorio acid iu combination with alkalis, . . 61.0 

Potash, 34.4 

Soda, ....... 52.3 

Sulphuric acid, chlorine, &.o, .... 54.7 

276.1 

Quantity of nitrogen in the organic matters, ; 243 grains* 


These results would indicate a very considerable value for this 
substance, both as food and as manure. Two other analyses less 
complete than the foregoing, however, show that it is liable to 
extremely great variations. They gave the following results : — 

ISfo. 2. 

Grains. 

Organic matter in one gallon, . . . 2402 

Ash, . . . ... 258 

2CU0 


Total solids, 
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Organic matter in one gallon, 

Aah, 

Total solids, 

The ash contained — 

Eartlxy phospliates, . . • 

Phosphoric acid in combination with the alkalis, 

The organic matter contained . . . 9.79 grains nitrogen. 

It is clear from these results that the first sample is very nearly 
twice as valuable as the second, and mor^ than twenty times as 
valuable as the third. I am not aware of the causes of this great 
difference, but it is probably dependent upon the different methods 
of fermentation employed in different distilleries. The first sample 
was sent as a fair specimen of the refuse of the work from which it 
came, and the second was sent by Mr Finnic, who, at the time, sup- 
posed it to be a fair sample, but who afterwards informed me that 
he believed it to be considerably above the average. If No. 1 i*eprc- 
sented the usual composition of the substance, it ought to be of great 
impoiiiance in feeding cattle, as it contains about as much nutritive 
matters as are found in two-thirds of its weight of turnips, or 
15 gallons of dreg should be equal in value to 100 lb. of turnips. 
Of No. 3, however, no less than 300 gallons would be required to 
replace 100 lb. of turnips. I imagine that both these are extreme 
cases, and that the average composition of dreg lies somewhere 
between ffie two — at all events, the immense difference in the 
results of different quantities should serve to put the farmer and 
dairyman on their guard, and prevent them purchasing at the 
same price all sorts of dreg, without taking into consideration its 
nutritive value. 

As far as the use of this substance, as a manure, is concerned, 
the same remarks are, of course, applicable — the most concen- 
trated being also the most valuable. I have been informed by 
practical men that its effects are equal to those of liquid manure"; 
but if as concentrated as the first sample, it ought to be much 
superior, and if as dilute as the third, decidedly inferior; and the 
difference may be readily seen by a comparison of the quantities 
of nitrogen and earthy phosphates contained in a gallon of each. 


Grains. 

184.67 

19.01 

203.6B 


7.62 


No. 1, No. a. 


Liquid Manuro. 

Nitrogen, . . . 21.6 243.0 9.79 

Earthy phosphates, . 44.6 73.7 7,62 

The first of these is obviously much superior to liquid manure: 
hut if the farmer can rely on obtaining such a substance, ho would 
act more wisely to use it as food than to apply it as a manure. 
If, on the other hand, he can only obtain it like No. 3, the less he 
has to do with it the better. 


iVofo.— As the space allotted for the communications from the Laboratory in this 
Number not sufficiently large, the conclusion of the turnip investiffation is 
unavoidably postponed till next Number. ” 
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ON FEEDING AND SHELTER CONNECTED WITH DISEASES IN 
CATTLE AND SHEEP. 

By Mr Finlay Dun, Jun. V. S. Lecturer on Materia Medxca, &c.j 
at the Veterinary College of Edinburgh. 

[Premium— The Me^um Gold Modal.] 

I PURPOSE dividing the following paper into two distinct sections. 
In the first section, I shall consider the proper methods of feeding 
•cattle and sheep, and the diseases induced by improper methods 
of feeding ; and in the second, the effects of exposure to rain and 
oold, the advantages of proper shelter, and the evils of insufficient 
shelter, adverting also to the influence of drainage of the soil on 
the sanitary condition of cattle and sheep. 

I. Dietetics, as applied to cattle and sheep, is a subject of wide 
extent and great importance, but one which has as yet been very 
imperfectly investigated. Within these present narrow limits it 
is impossible to discuss the subject fully ; but I shall endeavour 
to illustrate it as far as my space permits, by dividing it into the 
following heads : — 

1. The quantity of food requisite for the healthy existence of 
cattle and sheep, and the evils resulting from over or deficient 
feeding. 

2. The nutritiveness of food, and the proportions of nitrogenous 
and non-nitrogenous matters which it should contain. 

3. The advantages of a variety of food, and of a due prepara- 
tion of it. 

4. The proper regulation of the times of feeding. 

1. Quantity of food , — It is found from experience that a healthy 
ox consumes nearly one-fifth of its own wei^t of turnips daily, or 
about one-fiftieth of its weight of hay, straw, and such other dried 
food. Cattle of 50 stone imperial weight, allowed straw ad libitum^ 
will consume from 150 to 180 lb. of turnips daily. Boussingault 
considers as a sufficient allowance 6 lb. of mixed food or 4 lb. of 
hay for every 100 lb. of living weight ; or otherwise, about SO lb. 
per day of a mixture of equal parts of grass and hay for cattle of 
30 stone imperial weight. The food of cattle requires to be of a 
certain hulk. Without this, digestion and assimilation are not 
properly performed, even although the food be sufficiently nutria 
tive. In order that digestion be effectually performed, the stomach 
must have a certain mechanical stimulus, which the bulk of the 
food naturally imparts to it. But the quantity of food necessary 
for an ox must of course be greatly modified by various circum- 
stances. It is evident, for instance, that young animals, in pro- 
portion to their size, require a larger quantity and a better sort of 
nutriment than adults. This depends upon their having to 
increase the size of all the parts of their frame, as well as to repair 
the continual waste, which is also greater in them than in older 
animals, on account of their taking a greater amount of exercise. 

TRANS.— JANUARY 1852. L 



138 


FEEDina AND SHELTERim OF 


At all ages, exertion greatly increases the demand for food, and 
prevents the accnmnlation of fat. A man, when employed in active 
nut-door labour, requires a much more nutritive diet than when 
pursuing a sedentary occupation within doors* ^ Working cattle 
also require a larger quantity, and a more nutritive quality of food,, 
than similar animals confined to courts or tied to the stall. Wild 
animals and those allowed to roam about rarely become fat. It 
has been remarked by Liebig that cows driven long distances to 
pasture, unless they get an extra supply of food, yield milk poor in 
caseine — the materials which would otherwise have formed that 
constituent of the milk being used in repairing the waste of the 
muscles and other parts employed in locomotion. But without 
dwelling further on tnis point, we shall only remark, as a corollary 
to what has just been stated, that, in the economical fattening 
either of cattle or sheep, they must be prevented from having any 
very considerable amount of exertion ; and hence it is urged, and 
I think with reason, that the system of stall-feeding is more 
escpeditims than that of court-feeding. In determining the 
relative merits of these two systems, it must, however, be borne in 
mind, that the latter has some advantages which more than oom- 

{ lensate for the longer time the animals are kept ; for, in curtain 
eeding, the fat accumulated is more equally laid on, and of a 
firmer consistency ; and, in consequence of their turning out better 
than their appearance would warrant, cattle so fed are more prized 
by tile butcher, and bring a somewhat higher price than those that 
are stall-fed. The improvement of cattle, as regards weight, often 
varies even when they receive exactly the same food ; and it is 
therefore very difficult to kuow what weight will be produced in a 
given time by a given quantity of food. During the .winter 
months, well-bred, carefully-selected, two-year-old cattle, liberally 
supplied witii ordinary nutritive food, should improve at the rate 
of or 2 stones imperial per month. This average may by some 
be considered as too high, but in many localities, both in England 
and Scotland, early maturity and speedy fattening are much 
impeded in consequence of the cattle being coarse and unimproved, 
and also in many instances badly reared. Such animals, oven 
with the best feeding, grow very slowly, and yield a very poor 
return for the large quantities of food they consume, and the long 
time they require to be kept before being fit for tho butcher. 

Over-feeding. — over-feeding is productive of various 
evil consequences, the most common of which are derangement of 
the digestive organs, hoven, and diarrhoea. Amongst cattlo and 
sheep habitual over-feeding is not common. The only disease of 
frequent occurrence direetfy traceable to it is enlargement of the 
liver, which, however, is often met with amongst highly-fed cattle 
and in the byres of most large towns. It is readily detected by 
yellowness of the skin and mucous membranes, and more or less 
irregularity of the bowels, but is seldom, except in aggravated 
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oases, productive of any very serious symptoms. This variety of 
liver disease depends on the constant excessive secretion of bile 
required by the ingestion of large quantities of highly stimulating 
food. To enable the liver to secrete the larger quantity of bile 
thus required, the size of the organ is gradually increased. When 
cattle for any considerable time get excessive quantities of undiges- 
tible food, they are very ^t to suffer from fardel-bound ; but as 
this disease depends chiefify upon the bad quality of the food, we 
shall not notice it farther at present. Over-feeding tends greatly 
in cattle, as in all other animals, to develop a plethoric state of 
body ; and hence it occasionally gives rise to puerperal fever, and to 
that congestive disease so fatal in some localities to young cattle, 
and known under the name of black-quarter, or inflammatory fever. 
It must be stated, however, that continued over-feeding does not 
directly produce these diseases, but only develops any inherent 
tendency to that peculiar state of body on which they depend. 

Deficient feeding , — Amongst the lower animals, deficient feeding 
is far more common than over-feeding, and is productive of far 
more serious and lasting evils. A system of diet may be deficient 
from one of these two causes — from insufficiency in quantity or 
from insufficiency in nutritiveness. These two errors, however, 
usually co-exist, and their general eSects are the same — they act 
on the health in the same injurious manner, and predispose to 
similar diseases. 

The first apparent effects of insufficient food in cattle and 
sheep, and indeed in all animals, are dulness, languor, and indis- 
position to move about ; and this is especially observable in young 
animals, in which we naturally expect more activity than in adults. 
The hair becomes rough and staring, and the skin hard, dry, and 
adherent to the ribs — the effect of the absorption of the cellular 
tissue lying between the skin and the adjacent muscles. The skin 
becomes scurfy, and lice abound. Diarrhoea appears, and is often 
one of the earliest, as it certainly is one of the most invariable, 
indications of a faulty system of diet. Wounds and sores are slow 
in healing, and are liable to take on an unhealthy action. The 
belly becomes tucked up, the back somewhat reached, the bones 
very prominent, and the animal has a general ragged appearance. 
The fat, and by-and-by other tissues, are absorbed and enter the 
circulation, to afford materials which, by uniting with the oxygen 
of the air, support animal heat. It is curious to observe that, in 
the breaking up of the system, the fat and such other superfluous 
tissues are first removed, while the diminished quantity of blood is 
chiefly appropriated to the nourishment of the brain and nervous 
system, and other parts whose unimpaired integrity and healthy 
condition are essential to life. The strength rapidly fails, the 
blood becomes thin and impoverished, serous effusions present 
themselves underneath the jaws and in various dependent parts of 
the body, and death soon follows. The latter and more fatal 
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symptoms of starvation are, however, of rare occurrence ; but 
those of less intensity are exceedingly freq^uent, and, although often 
slow and even imperceptible in their progress, they eventually 
become apparent in the retarded growth, diminished vigour, and 
functional derangement, which sooner or later follow the continued 
operation of a system of insuflScient diet. 

Deficient diet, however, cannot, strictly speaking, be considered 
as an exciting cause of disease, but it is often a predisposing one, 
and in its mode of operation is exactly similar to that of other 
debilitating influences, inasmuch as it induces prostration of 
the vital energies, and hence diminishes the power of resisting 
ordinary morbific causes. But insuflScient diet, besides increasing 
the tendency to disease, also aggravates its severity when it does 
occur, by rendering it more liable to take on untoward forms and 
lead to unfavourable terminations. Under its debilitating influ- 
ence, acute inflammations generally become sub-acute or chronic, 
the fever attending them lapses into the typhoid form, and con- 
valescence is unusually protracted. While, then, we deny that 
insuflScient food is of itself adequate to produce disease, we admit 
that by its depressing influence it prepares the system for the 
reception of disease, rendering it incapable of bearing up against 
the attack, and becoming, when in combination with direct mor- 
bific causes, a fertile source of sickness and mortality. 

When deficiency of food exists in connection with other sorts 
of mismanagement, its bad effects follow with unusual rapidity 
and severity. Thus, deficient drainage and ventilation, and the 
breathing of an impure air, aggravate in the most marked degree 
the evils arising from insufficient food. This is well exemplified 
in the indifferent health and liability to disease of cows kept in 
most large towns. Oold also aggravates hunger, and an excessive 
exposure to it renders a toger quantity of food necessary to main- 
tain the animal powers unimpaired. It has also been observed 
that animals of delicate and highly-artificial breeds, of unhealthy 
habit, or such as may have a predisposition to phthisis ^ulmonalw^ 
'or to dysmtery^ require a generous diet, and bear ill any restrictions 
in the quantity, or any deterioration in the quality, of their food. 

On the other hand, when animals are placed in favourable 
circumstances in regard to the breathing of pure air, cleanliness, 
warmth, and general health, a slight insufficiency of food may 
be continued for a very considerable time without producing any 
strongly-marked bad effects. Even when the system of diet is 
exceedingly defective, healthy animals generally bear up for some 
time under its depressing influence, and it is only when the evil 
is continued that its bad consequences become evident. This fact 
deserves consideration, as ’ there are many who erroneously sup- 
pose that, if any particular course of diet is faulty or deficient, its 
evil consequences on the health of animals subjected to it would 
at once become apparent. This, however, is hy no means the 
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case, for both cattle and sheep seem able to maintain health for 
some time, even on very deficient and innutritions food ; and hence 
we must be cautious in assuming that any particular allowance of 
food is capable of permanently supporting the vital energies, 
merely because such an allowance may have been found sufficient 
during a few weeks. The truth of these statements, and the 
necessity of attending to them in the management of the domes- 
ticated animals, may be further shown by reference to the annak 
of human medicine. Thus, in the case of the scurvy which broke 
out during the spring of 1847, in various parts of Great Britain, 
and especially among the railway labourers in the south of Scot- 
land, the bad diet to which the disease was traced had, in the 
great majority of cases, been persevered in for a period of time 
varying from three to twelve months, or even more, before any 
symptoms of the disease became apparent.^* So also in other 
scorbutic epidemics, whether occurring on land or at sea, the 
error in diet does not immediately, but only after a variable and 
often considerable period, develop its worst effects. Some con- 
siderable time also elapses before the appearance of diarrhoea, 
which in man, as in the lower animals, is one of the most unfailing 
results of an ill-regulated or defective diet. 

There are few aspects in which insufficient food appears to 
greater disadvantage, or in which its evil consequences are more 
obvious, than when viewed economically — that is, as a mere matter 
of pounds, shillings, and pence. When occurring frequently, or con- 
tinued long, it materially retards the animafs progress towards 
maturity, prevents the accumulation of fat, and lessens the secre- 
tion of milk. Such consequences necessarily cause a loss to the* 
breeder, the rearer, or the feeder ; and the loss thus occasioned 
far exceeds the gain that may have been derived from any dif- 
ference in the cost of feeding. The stinted calf often carries 
about with it for months, and even years, the unmistakable 
effects of an ill-judged economy in regard to its early aliment ; 
and an animal reared upon an insufficient diet is always much 
more difficult to get into good condition, and requires a much 
longer period to fatten, than one which has always received a 
sufficient quantity of food, and been kept growing from its birth. 

Having offered these remarks on the general effects of insuffi- 
cient food, I shall now proceed to examine in detail its particular 
effects, as observed in the different stages of the aniraalk growth. 

Animals, even before birth, may he affected by insuflScient 
food. This occurs more often, perhaps, than is generally be- 
lieved; and in all cases in which the mother, while pregnant, 
receives a deficient quantity of food, the supply to the foetus must 
necessarily be diminished. This retards its development, espe- 
cially as the period of parturition approaches ; and at birth it will 
often be found in a very weakly state, from which it will require 
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several weeks to recover. But insufficient food during pregnancy, 
besides retarding the development of the young in ut&ro and 
thus rendering it small and weakly at the time of birth, has also 
the injurious effect of curtailing the provision necessary for its 
future sustenance ; or, in other words, the allowance of food is too 
small both for the support of the mother and for the secretion of 
milk. The milk secreted is small in quantity, or, if the quantity 
be at all considerable, it is exceedingly poor in quality ; nor will 
even the most liberal aliment given after the birth of the young 
one remedy in all cases the past evil, or restore the milk to 
a proper condition, either as regards its quantity or its quality. 
On the contrary, the quantity of milk yielded by a cow that has 
been starved during pregnancy will seldom, even with the most 
liberal diet after parturition, equal that yielded by a similar cow 
well fed during the period of pregnancy, and especially during its 
latter stages. If, tnen, a liberal diet during gestation is capable 
of influencing the vigour of the young anim^fl, and the production 
of the milk which is subsequently to supply its wants, at least for 
a time, surely it is false economy to put pregnant cows on an 
over-restricted diet. Such mismanagement, when pushed to ex- 
tremity, may be fraught with very serious consequences both to 
the mother and her offspring. Tne strength of the former may 
be so reduced as to make parturition tedious and difficult, while 
the vital energies of the latter are either altogether inadequate to 
the maintenance of -its life, or so depressed as to render it for a 
long time puny and weakly, and hence exceedingly liable to suffer 
from the attacks of disease. The effects of a deficient supply of 
nutriment to the calf or lamb during gestation is well seen in 
cases of twins, one or both being always considerably below the 
average ^e, and the difference of size often continuing to be 
observable for many months. 

There is no period in the life of an animal in which the effects 
of insufficient food are more prejudicial, or more lasting, than iii 
early years : and the reason of this is obvious, for an animal, in 
its progress from birth to maturity, requires, besides the ordinary 
quantity of food necessary for the supply of the vital waste, au 
additional quantity for the increase of all its parts. 

There is, perhaps, no department in the rearing or feeding 
of cattle in which there is so much mismanagement as in the 
bringing up of calves, and certainly none in which a misplaced 
economy so completely defeats its object. The calf, after a week 
or ten days, should be liberally supplied with milk, and for six or 
eight weeks should receive only new milk. This should bo givejx 
in quantities of from eight to ten imperial pints per diem^ and 
divided into at least three separate meals. Skimmed milk may be 
gradually substituted for a part of the new milk ; and although 
milk ought, during^ three or four months, to form its principal 
food, the young animal should be gradually accustomed to other 
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sorts of diet, and especially to oil«cake, so that the weaning may 
be thereby more easily effected, and the change in the nature of 
the food gradually brought about. While the adoption of such a 
system of diet insures, during the period of lactation, a continuous 
and steady improvement, insuflBicient food, on the other hand, 
is attended by various evil consequences. It causes general debility, 
increased predisposition to disease, retarded growth, weakness of the 
limbs, inability to rise, and extreme emaciation. And further, by 
•causing excessive hunger and voracity, it has the indirect effect of 
producing choking, and that species of indigestion so common in 
carelessly-fed calves, arising from the accumulation of the curdled 
milk in the rumen or first stomach. 

The bad effects of an insufficient quantity of milk upon the 
young animal are well shown in the case of two lambs put to suck 
one ewe. Lambs thus suckled are always inferior to the majority 
of the single lambs of the flock in weight, condition, and strength ; 
and it is generally some months after weaning before they make 
up for the deficiency of their early supply of milk. And,^ indeed, 
unless the insufficiency be slight and speedily remedied, the 
future health may suffer, and the future aptitude for fattening be 
materially lessened. 

During the summer and autumn months of the first year of 
their existence, cattle and sheep should always receive an abun- 
dance of food of the best quality, as they are during that time 
exceedingly liable to suffer from even slight deficiencies of diet. 
It is also of much importance that calves oe brought within doors 
early in the season, or at all events housed during the night, 
before the weather becomes cold and inclement. Indeed, the 
early housing of all cattle is of the greatest importance to their 
health, for if kept out too long in autumn they often lose condi- 
tion, which they are sometimes slow in recovering. 

After the close of their first summeris grass, young cattle are 
generally placed in sheds or courts, but their feeding often receives 
too little attention. The turnips, potatoes, oil-cake, and the other 
more nutritious articles of food, aro in great part reserved for the 
older stock ; and the calves, now varying from six to twelve months 
old, get little else than straw. In some parts of the countiw a 
system such as this is the general practice of the farmer,^ Dut 

* In those parts of the country where due attention is bestowed on the rearing of 
cattle, the usual practice during the first winter is to give straw, a few turnips, and 
a good allowance of oiLcake or linseed. When so treated, the cattle improve both 
in size and condition — are less liable to the various diseases incident to this period 
of life, especially to congestive fever, popularly termed quarter-ill; they also thrive 
well when turned out to grass in the succeeding spring, and, if well grazed, may be 
sold off fat at two year$ old. Many breeders are of opinion, that if yearlings are fed 
during winter on straw, and enough of turnips to make the diet sufficiently nutritive^, 
they do not improve during the summer, except upon very rich grass. But, by 
■adopting the system now recommended — ^viz., reducing the quantity of turnips, and 
adding an equivalent proportion of oil-cake — the nutritiveness of the diet is main- 
tained, and the animals improve more rapidly on ordinary pastures. 
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that it is not a Jndicious system is sufficiently* eyident from the 
fact that the animals subjected to it are, on the return of spring, 
turned out to grass with hard unthrifty coats, lank limbs, and pot- 
bellies — ^the natural results of a system of feeding which necessi- 
tates the consumption of a large bulk of food before the animal is 
able to extract sufficient nutriment from it. Moreover, animals 
so managed, when suddenly put upon a more liberal diet, become 
liable to various casualties, such as purgation, congestive fever, 
abortion, epilepsy, and various cerebral affections. 

When insufficient quantity of food is conjoined, as it generally 
is, with defective quality of food, it impairs the tone of the diges- 
tive system, and produces intestinal derangement. Thus an 
innutritions, dry, and bulky food — such as straw — ^is apt, when 
used exclusively for some time, to cause distension of the rumen, 
constipation of the bowels, and impaction of the third stomach, 
which last constitutes the disease called fardel-bound. And when 
pushed to extremity, such a system occasionally gives rise to the- 
very opposite effects — diarrhoea and dysentery. 

The evil consequences of insufficient food are less felt as the 
animal reaches maturity, principally because it is more able to 
bear privations, and because the food consumed is now required to 
supply the vital waste alone, and not to add to the muscular or 
bony structures, as was the case in earlier years. The effects of 
deficient nutriment at this stage of growth are, however, very 
similar to, and only differ in degree from, those which obtain 
during the other periods of life. There is the same dulness, 
inaction, and loss of strength, which we have already described. 
There is no accumulation of fat, and no improvement in conditiony 
for there are no materials afforded for the increase of the tissues, 
and these may indeed he barely sufficient to supply the vital 
wiaste, During this period of growth— namely, from two to threo 
years — cattle are usually put up for fattening ; and it is then that 
the evil effects of previous bad feeding are very remarkable, as 
evinced by the length of time required for fattening. On the 
other hand, animals which have been well cared for from the 
beginning, and have always received an ample supply of food, are 
distinguished by their smooth and pliant skins, tneir well deve- 
loped forms^ their rapid growth, and speedy fattening. It is also im- 
portant to observe that these latter, although increasing in weight 
more rapidly than the others, consume a considerably less quantity 
of food — a striking evidence of the real economy of giving at alt 
times a supply of food adequate to the wants of the system. 

The effects of insufficient food are often iy)eedily and unequivo- 
cally shown in the case of milk cows, in these even a slight 
deficiency of food quickly produces a corresponding decrease in 
the (j^uantity of the milk, as well as a deterioration of its quality; 
and if the deficiency of food be very great, the secretion becomes 
after a time entirely dried up. In the management of milk cows„ 
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nothing perhaps yields a more ample return than an abundant 
supply of nutritious food ; and there is certainly nothing more 
inimical to the interests of the proprietor than a system of spare 
diet. In milk cows, more than in any other kind of cattle, an 
unusually large supply of food is requisite ; for, in order to obtain 
milk, there must be not only a sufficiency of food to support the 
condition of the body, but also an overplus from which the milk 
may be formed. This fully accounts for the fact, that milk cows 
generally consume a considerably larger proportion of food than 
other cattle of similar weight, and in similar circumstances. 

Insufficient food seems to produce in sheep effects not very dif- 
ferent from those previously described as occurring among cattle. 
From the former being able to subsist on barer pasturages, and 
from their coming sooner to maturity, the injurious consequences 
of deficient nutriment are, however, sometimes less observable in 
them than in cattle. Thinness and lightness of fleece, coarseness 
and brittleness of fibre, general inferiority of the wool, and its 
easy separation from the skin, general debility and emaciation, 
excessive liability to attacks of -Sae fly, to purgation, to dropsical 
swellings, to hydatids in the brain, to typhoid fevers and braxy, 
to skin diseases, and especially to scab, form part of the catalogue 
of evils which assail starved slieep. 

2. The nutritweness offood^ and the proportions of nitrogenous 
and non^nitrogmous matters which it should contain , — The chief 
uses of food are to repair waste, increase growth, and support 
animal heat. There are certain sorts of food which fulfil respec- 
tively each of these purposes. All the substances which add to 
the weight of the body, and repair the waste of its more highly 
organised parts, contain nitrogen, and are in consequence called 
nitrogenous or azotised. From the purposes they fulfil in the 
animal economy, they are also termed sanguigenous^ or flesh-pro- 
ducing principles, and by Liebig ‘Aplastic elements of nutrition.’^ 
The oaseine or curd of milk, the albumen of turnips, and the 
albumen and fibrine of oats and of wheat, are examples of this 
class. There is another lai^ge class of substances of which starch, 
sugar, and fat are examples, which contain no nitrogen, but are 
ricn in carbon, and are therefore called non'-nitrogenous^ or carboni- 
ferous. They cannot form muscular or other organised tissue, 
but are consumed in respiration and in maintaining animal heat, 
and are hence termed calefaaient,* 

^ Of late years chemistry has led to many great improvements in almost every 
department both of scientific and practical agriculture. It has afforded satis- 
factory explanation of the advantage and success of many of the operations of the 
farmer, and the disadvantage and failure of others ; while the conclusions at which 
it has arrived, when carefully studied and judiciously applied, have ever been con- 
sistent with practical experience. In no department, however, have its advantages 
been greater and more obvious than in the feeding of animals. It has done much 
both to simplify and elucidate the true principles of dietetics, and has thus led to a 
far more judicious, certain, and successful practice, than could have been attained 
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Every system' of diet, suiBGloient to support for any considerable 
time the life of any of the higher animals, must contain a certain 
proportion of substances of each of these two above-mentioned 
sorts of food. Animals fed exclusively on pure fibrine, caseiue, 
or albumen, invariably die in a short time, and with all the symp- 
toms of starvation. Such a diet is insufficient, from the absence 
of elements capable of supporting heat; and is also unfit even 
for the nutrition of the muscular, and such other tissues, from the 
want of fat necessary to form organised cells. On the other hand, 
nn exclusively non-nitrogenous diet is also entirely inadequate to 
the continued support of life — and animals restricted to such food 
die within a few weeks, of absolute inanition. Such a diet is defec- 
tive, from the want of materials for replacing the waste of the 
organised tissues, which require for their healthy growth certain 
pr^ortions both of nitrogenous and non-nitrogenons matters. 

But in addition to a requisite proportion of sanguiferous and of 
ealefacient elements, there must also be present in the food of 
animals a certain quantity of mineral or inorganic matters. 
Without phosphates, no bones, muscles, or any organised tissues, 
can be formed ; without common salt, no secretion can be elabo- 
rated ; and without iron and alkalies, the blood itself could 
mot undergo that process of continual renovation so essential to 
its healthy state. The insufficiency of pure azotised matters, or 
of pure fat, sugar^ or starch, to support life, is by many ascribed, 


by mere empirical observation. Amongst many other tbings, it has taught us, as 
^bove stated, the special purposes served in the body by different sorts of food 5 it 
has shown why certain articles of food are so much more valuable than others — why, 
for example, beans and oats are more nutritive than potatoes or turnips; and, by 
analysis alone, it often predicts tbe exact dietetic value of a new substance, and 
that even befcose it has been ns food. Again, chemistry has satisfactorily 
ascertained ^ai there ih vegetables, substances exactly or very closely 

amdogons to those which form animal tissues; — that vegetable albumen, for 
example, such as exists in turnips or potatoes, is the same as the albumen of blood, 
and very nearly the same as^the albumen of eggs; — that the fibrine of the cerealia 
is the same as the fibrine of blood, and the vegetable caseine or le^mine found in 
peas and beans corresponds exactly in composition, and also in chemical and physi* 
<jal properties, with the caseine or curd of milk. From this it is obvious that the 
herbivora and graminivora, no less than the carnivora, receive ready formed in their 
food all the constituents necessary for the formation of red blood, muscle, milk, and 
every part and tissue of their bodies. Thus is realised with scientific accuracy the 
truth of the well-known observation of the Psalmist, " that all fiesh is grass.” 

Further, it is ascertained that these three important alimentary principles, albu* 
men, fibrine, and caseine, are so analogous in composition, that they are mutually 
converted into each other. This transmutation can be effected in the chemist's 
laboratory, as well as in the animal body ; and affords a satisfactory explanation of 
the otherwise inexplicable phenomenon of the conversion of milk from blood, as in 
the milk-giving mother ; and the reconversion of the milk into blood, as in the body 
of the sucking offspring. In the former case, we have the albumen and fibrine of 
bloody converted into the caseine of the milk ; in the latter case, the caseine is modi** 
ffed into albumen and fibrine. The presence of <my one of these flesh-producing 
-elements in food (containing a due amount of calefacient elements) is therefore <iuite 
sufficient for the preservation of life and health — animals being endowed with the 
power of forming from any one of these principles either, or both, of the other two. 
Thus, if a cow be abundantly supplied with beans, which are rich in vegetable caseine, 
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and we think with reason, to their containing a proportion of 
mineral matters too small to replace the quantity excreted.* 

In all sufficient dietaries, either for man or animals, we find 
constituents of each of these three kinds : In milk, a type of 
what all dietaries ought to be, we have representatives of each — 
the caseine, a nitrogenous and flesh-producing principle ; the butter, 
and milk-sugar, non-nitrogenous and calefacient principles ; the 
inorganic materials, and especially phosphates, requisite in early 
life in unusually large quantity for the growth of the osseous 
tissues. And so it is with all other articles of food capable of sup- 
porting life — they all contain a certain proportion of nitrogenous 
or flesh-producing, of carbonaceous or heat-producing, and of inor- 
ganic matters. 

In a system of diet, the prc^ortion of nitrogenous and non- 
nitrogenous principles is a point of the first importance. An 
excess of either is attended with waste. When tne respiratory 
principles are deficient, and the flesh-producing in too great pro- 

? ortion, the latter are broken up to supply the respiratory process. 

'he most valuable parts of the food are thus misappropriated, 
and employed for a purpose which would have been more cheaply 
and efficiently served by any of the non-nitrogenous principles. 
On the other hand, the respiratory or heat-producing matters of 
the food, unless united with a fair proportion of some one or other 
of the substances belonging to the other great class, are quite 

there will be formed from them not only the oaseine of milk, but also, by a very slight 
isomeric transmutation, the albumen of its blood, and the fibrine of its muscles. 

Amongst the non-azotised substances, equally interesting changes occur. Not the 
least important of these is the conversion of starchy and saccharine matters into 
fat. When the food contains normal proportions of nitrogenous and non-nitrogenous 
matters, and when the animals receiving such food are allowed an ordinary amount 
of exercise, the oxygen taken in at each inspiration is sufficient to convert almost all 
the starchy and saccharine matters into carbonic acid and water. By this process 
of oxidation or slow combustion, ahimal heat is maintained. But in the normal 
process no fat is formed. When, however, the starchy and saccharine matters are 
consumed by animals in quantities so large that the oxygen inhaled is insufficient to 
convert them into carbonic acid and water, they lose a certain proportion of the 
hydrogen they contain, and are converted into fat, of which the excess is stored 
away in the cellular tissue. But in the bodies of animals there is also another pro- 
cess by which fat is believed to be formed, and which goes on simultaneously with 
that just described. The starchy and sugary principles are subjected to the influence 
of a ferment (which some suppose is produced in the liver), are broken up into less 
complex forms, and water, carbonic acid, and hydrogen being sepfleratedi the essen- 
tial elements of fat remain. On this subject Lieibig remarks — ^ We regard the 
formation of fat as the result of two processes, which occur simultaneously. One is 
an imperfect process of oxidation (of decay or eremacausis), by which a certain 
amount of hydrogen is separated from the elements of sugar ; the other, a process of 
splitting up a complex atom (of fermentation), by which a certain amount of oxygen 
is separated from the elements of sugar in the form of carbonic acid,”— 

LtUars on Ohmistryj p. 077. 

We take the present opportunity of partionlarly recommending this work to the 
perusal of Agriculturists. It contains a great deal of very interesting and valuable 
information, conveyed by the English translator in an admirably clear and attrac- 
tive style, 

** Liebio*s p. 382-3. 
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inadequate for healthy nutrition. Even for the formation of fat — 
itself a non-nitrogenous substance — ^principles of each class must 
exist in the food ; and it is therefore a great error to suppose, 
that because fat contains none of the flesh-producing substances, 
it can be formed without them. It certainly requires for its for- 
mation a less proportion of these than is necessary for the growth 
of the muscular tissues; but there is no system of diet remark- 
able for its fattening properties which does not contain a consider- 
able proportion of nitrogenous matters. In approved dietaries 
for large bodies of men, the proportion of nitrogenous and carbo- 
naceous matters is about ] of the former to 4 of the latter. 
When exertion is great, the proportion of nitrogenous matters 
requires to be increased, as is done in the case of the navy 
allowances, which contains 7.54 of nitrogenous, and 20.90 of car- 
boniferous principles. When, on the other hand, the occupation 
is light and sedentary, and the persons live principally within 
doors, the quantity of nitrogenous principles may without 
detriment be somewhat diminished. The food of horses perform- 
ing severe and continued labour should contain 1 part of nitro- 
genous to 4 or 5 of carboniferous matters ; and for cattle and 
sheep, the most economical proportions are 1 of the former to 7 or 
8 ot the latter. From the rapidity of their growth, young 
animals require a more highly nitrogenous diet than adults ; tod 
we accordingly find that fully one third of the nutritive matters 
of milk consist of nitrogenous principles.* As the subject is one 
of great interest and practical importance, we place oefore our 
readers the following table, which shows at a glance the relative 
proportion of sanguigenous and respiratory principles in some of 
the more common articles of food. The contents of this table 
form a portion of a more extended one in Liebig’s Familiar Letters 
on Chemistry ^ (p. 361,) with the exception of the three last items, 
which are given on the authority of jProfesaor Ohristison : — 


Cow’s milk. 
Horse beans, 
Peas, 

Wheat flour. 

Oatmeal, 

Barley, 

Potatoes (white) 
Potatoes (blue) 
Bice, 

Carrots, 

Turnips, 

Cabbage, 


NitrogenooB. 

10 . 

10 . 

10 . 

10 . 

10 . 

10 . 

10 . 

10 . 

10 . 

1.5 per cent. 


Non-nitrogeaous— 
as starch. 

30. 

22 . 

23. 

46. 

50. 

57. 

86 . 
ns. 

123. 

8.5 per cent. 


The diseases produced by an excessive proportion of niti’ogenous- 
matters in the food are identical with those resulting from an ex- 
cessive quantity of food. Diseases so induced are, however, 
extremely rare, for, in the countiy at all events, the food of cattle 


* Liebig’s Letters, p. 361. 
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seldom contains an excess of flesh-producing principles. A deficient 
quantity of these is, however, very common, and there is certainly 
no form of insufficient food so frequent. Indeed, cattle are not so 
often starved from the deficient quantity of food as from its defi- 
cient nutritiveness, caused by its containing an insufficient quantity 
of nitrogenous principles. But food deficient in these flesh-pro- 
ducing principles has exactly the same injurious effects upon the, 
health as when deficient in absolute quantity. The ultimate 
effect is the same in either case, for in both the supply is inade- 
quate to the demand. On this subject, however, we have already 
dwelt at considerable length, and shall only remark, in conclusion, 
that food, when deficient, whether from insufficient quantity or 
insufficient nutritiveness, produces these common effects. It 
retards the growth of the young animal, prevents the accumula- 
tion of fat in the older one, and arrests the secretion of milk in the 
cow, thus leading to great loss of butcher-meat and dairy produce; 
it causes exhaustion of strength and depression of the organic 
functions, and predisposes to many diseases, by depriving the 
animal of the power oi resisting their exciting causes. Whatever, 
then, may be the ultimate destination of an animal, it should, if 
possible, be kept in a state of continuous improvement from birth 
onwards. Its growth should never be allowed to stand still, much 
less to retrograde, else the health of the animal will be deteriorated, 
and the pront of the proprietor materially decreased. 

3, The advantages of a variety of food^ and of a due ^preparation 
of it . — In the feeding of domesticated animals, it is of great impor- 
tance to vary the form in which the food is given. All animals 
instinctively prefer variety in their diet, and thrive best when 
such variety is provided. In the dietaries of prisons, workhouses, 
and other public institutions, the importance of this principle is 
acknowledged and acted upon. Professor Thomson’s experiments 
on the food of cattle also show similar results, especially in the 
case of milk cows. He observed that every change in the food 
caused at first an increased secretion of milk ; and this continued 
for a short time, even although the new food was inferior to that 
previously used, and although, after a time, such food caused a 
material diminution of the quantity of milk yielded. It will be 
found,” says Dr Thomson, “ that a change of food produces an 
increase in the quantity of milk, and that, after the same diet has 
been continued for some days, the milk begins to diminish in 
amount.” * A farther evidence in favour of variety in the feeding 
of animals is shown in the superiority of old as compared with 
recent pastures — for this superiority is believed to consist in the 
greater variety of grasses found in old natural pastures. Again, 
it is well known that both cattle and sheep thrive best when their 
pasturages are frequently changed — another evidence in support 
of the utility of variety of food. 

^ Thomson On the Food of Animalsj p. Ul. 
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In making these changes in the diet of cattle care must, how- 
ever, be taken that they be not of so sudden and violent a nature as 
to cause derangement of the digestive organs, ^ Indigestion and 
hoven are often produced in cattle by their eating food of a dif- 
ferent nature, or in a different condition, from that to which they 
have been accustomed, and such effects are often caused by very 
small quantities of the strange food, A few mouthfuls of wet 
clover or tares are often sufficient to paralyse the functions of 
digestion, and cause the food to pass into a state of chemical 
decomposition, thus inducing serious and sometimes fatal disten- 
sion. Such cases would seem to warrant the inference that the 
stomach requires some time to adapt itself to the proper digestion 
of strange food, this adaptation probably consisting in a slight 
modification of the gastric secretions. 

The health and improvement of cattle greatly depends on the 
judicious preparation of their food. It ought always to be in a 
condition in which it can be easily and speedily digested and 
assimilated. To effect this purpose roots should be sliced, straw 
and grass cut or chopped, and grains bruised. The great advan- 
tages of such processes are observable in all the domesticated 
animals, and are now generally adopted in the feeding of horses. 
A very convincing proof of the utility of the fine division of food, 
in the feeding of milk cows, is given by Dr Thomson, He 
fed two cows, for five days, on entire barley and grass, and for 
other five days on mUre malt and grass. He then gave for five 
days the same quantity of barley he had previously given, but in 
a crusihed instead of an entire state ; and lastly, for five days more, 
the same quantity of malt as before, hut ormhed. The result of 
the experiment was very decisive. During the latter ten days — 
that is, when receiving the crushed food — both animals yielded a 

of laailk than they had done during 
the previous ten days, when getting the same food without being 
crusned. 

The cooking and steaming of food is another important means 
of rendering it more easily and thoroughly digested and assimi- 
lated. Food, so prepared and mixed, as it invariably ought to 
be, with a sufficiency of salt, is very palatable both to cattle and 
sheep. It should be given while hot, as in this state it prevents 
the loss of that amount of animal heat which would otherwise bo 
expended in raising the cold food to the temperature of the body. 
For milk cows, food so prepared is especially useful in stimulating 
a copious secretion of well-tastod milk, and keeping the digestive 
organs, and indeed the whole system, in good order. 

4. proper regulation of the times of feeding . — Amongst 
the lower animals, not less than with man himself, regularity in 
the times of feeding is of great importance. Cattle, if fed regu- 
l^ly , soon ^ learn to know the exact times at whiph their food 
^nopld be given them ; and if they do not got it at the Tegular 
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time, they become restless and uneasy. When this is of frequent 
occurrence, it prevents improvement in condition, or the yielding 
of the usual amount of milk. Cattle in stalls or courts should 
be fed three or four times a-day, and, in the intervals between 
meals, be allowed as much chopped straw as they can eat. But, 
while care must be taken that cattle are fed suflSciently often, the 
opposite error of feeding them too often must also be avoided, 
since, by such a practice, the animals are too frequently disturbed, 
and have not enough of rest and quiet, so essential to speedy 
fattening. In the management of the carnivora, a very different 
system of feeding is adopted. Their food is less bulky and more 
highly nutritive than that of herbivora, and their habits lead them 
to consume it in proportionally larger quantities at a time, but at 
longer intervals. Many of these animals are in better health 
when getting only one meal a-day, than two or more. For 
instance, when the leopards and hyenas in the Royal Zoological 
Gardens of London received their food, as they did for some time, 
twice in the twenty-four hours, it was observed that they fell off 
in condition, their tempers became more irritable, and they were 
less inclined to take tneir usual amount of exercise, so that it 
became necessary before long to return to one meal per day. 
The rule of giving a single meal a-day is also adopted with many 
fox-hounds, pointers, and other sporting dogs, especially when 
getting animal food. 

I am not aware that irregularity in the times of feeding is 
actually productive of disease. Its principal effect is the retarding 
of growth ; and this is often very remarkable, particularly in young 
animals, which suffer more frequently than older cattle from this 
and many other sorts of neglect. 

I have now noticed the more important points to be attended 
to in a proper system of diet, and have also noticed the evils of 
insufficient and bad feeding. I have endeavoured to show that 
food should be duly regulated as to quantity, as to nutritiveness, 
as to proper proportions of flesh-producing and heat-producing 
elements, and variety, to facilitate digestion and assimilation, 
and, lastly, as to the times of feeding. These appear to me the 
chief requisites of a good system of diet, and a strict attention 
to them cannot be otherwise than highly conducive to the success- 
ful and economical management of stock. 

II. I now come to the second section of this^ paper—- namely, 
the sheltering of cattle and sheep. I shall dividfe it into these 
three heads — ^Rain, Cold, and Shelter — and conclude with a few 
observations on the drainage of the soil, confining my remarks to 
the influence of these climatic elements on the sanitary condition 
of cattle and sheep. 

1. Rain . — The injurious consequences of exposure to wet result 
from the moisture itself, and in great part from the cold which, in 
a climate such as ours, almost invariably accompanies it. The in- 



152 


FEEDING AND SHELTERINa OF 


halation, for any great length of time, of an atmosphere surcharged 
with moisture, cannot but exercise a deleterious influence on the 
animal body ; for such an atmosphere contains, in proportion to its 
volume, less oxygen than drier air, and possesses a power of 
diffusion considerably inferior to it. This diminished^ power of 
diffusion interferes with the full and rapid arterialisation of the 
blood — a process on the due activity of which depend life and 
health. Further, moisture promotes decomposition, and facilitates 
the transmission of infectious disorders. When conjoined with 
undue warmth, it has a powerfully relaxing effect, and thus ren- 
ders the body more susceptible to the exciting causes of disease. 
But when it occurs in connection with cold, dampness produces its 
most frequent and serious evils, its power becoming then increased 
tenfold. It abstracts heat and electricity from the body; interferes 
with the important functions of assimilation and secretion ; and 
thus gives rise to abnormal changes of the blood, to the retention 
of effete particles, and to the imperfect renovation of the plasma. 

Exposure to rain generally occurs in connection with other 
errors in management, such as exposure to cold and^ want of 
drainage ; and hence it is somewhat difBcult to separate its effects 
from those of other existing circumstances. It cannot, howerer, 
be doubted that continued exposure to rain is exceedingly preju- 
dicial to the wellbeing of animals. Its most uniform effects are 
a tendency to diarrhoea and muscular relaxation. It generally 
interferes with the natural functions of the skin, arresting its ex- 
halations, and so leading to an excess of the fluid parts of the 
blood. This is well shown in the marked tendency to anasarca 
and oederaatoua swellings, as observed among men and animals 
living in moist localities. Dampness of the atmosphere, as caused 
by continued rain, favours the development of lice and other insects, 
which ofteh appear after the rain has passed away, especially if it is 
succeeded by vfarmth. W et weather is very apt to induce iheumatic 
enlargements of the joints, foul in the feet, and not unfrequently 
quarter-ill. Daring such weather, an unusually large amount of 
moisture is contained in the pasture and other green fodder. Food 
in this condition is apt to give rise to indigestion, or,' passing into 
a state of chemical decomposition, it may cause evolution of gas 
and distension of the rumen. When such food is kept even for a 
very short time, it is apt to undergo chemical change, and some- 
times acquires unusual acridity j and in this state it causes 
diarrhoea, irritation of the kidneys, and sometimes red-water. 

But however mimical exposure to rain may be to the health of 
neat cattle, it is much more so to sheep. In them, it is apt to 
cause diarrhoea, affections of the feet, enlargement of the joints, 
scab, braxy,^ and rot — one of the most serious and fatal of the 
diseases incident to sheep. Besides, continued rain also inter- 
fere^ith the thriving both of cattle and sheep; and it is well 
that rainy seasons are bad seasons for the grazier. 
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2. Gold . — There are few agents in a climate such as this more 
active in the production of disease, either among men or animals, 
than exposure to cold. A low temperature, however, unless ac- 
companied by moisture, does not seem to be injurious to animals 
in good health, and abundantly supplied with food ; and if ordi- 
nary causes of disease or debility be carefully guarded against, 
cattle and sheep seldom suffer from exposure even to a very 
great degree of cold. But though animals placed in such cir- 
cumstances may enjoy good health^, still they cannot be expected 
to arrive at an eai'iy maturity, to yield a large supply of milk, 
or speedily to accumulate fat. On the contrary, there are few 
circumstances more opposed to the rapid growth of an animal^ or 
its speedy preparation for the butcher, than extreme cold. It 
necessitates the consumption of a very large quantity of food, in 
order to replace the animal heat of which the body is deprived by 
the low temperature of the surrounding medium. But, besides^ 
the absolute coldness of the air, there is another point requiring 
consideration, as indicating the necessity of a most ample supply 
of food — and that is, the augmented density of the air, the neces- 
sary consequence of its low temperature. On account of tln& 
increased density, a given volume of air contains a larger quan- 
tity of oxygen ; and this, entering the body by the lungs, causes 
a more rapid combustion, and requires therefore a larger quan- 
tity of combustible matter with which to combine. Thus, expo- 
sure to cold retards the improvement of an animars condition, 
and increases the amount of food required to keep it in health, in 
these two ways : 1st, by the absolute amount of heat abstracted 
by the external cold ; and, 2d, by the more rapid and complete 
consumption of the calefacient elements of the food, owing to the 
larger quantity of oxygen contained in every volume of the cold, 
and consequently dense, air which the animal inspires. 

Exposure to a moderate amount of cold, and for a limited time,, 
increases the vital energies, and invigorates the organic functions. 
But if the exposure is carried to excess, and continued for a length 
of time, it has an exactly opposite effect. It exercises a sedative 
or depressing influence, inducing slowness of the circulation, ob- 
struction of the capillary vessels — especially of those parts most 
exposed — feebleness of the respiratory process, diminished power 
of generating heat, muscular lugidity", blunted perception, coma, 
and death. These are the symptoms which manifest themselves 
in animals exposed to such a degree of cold as speedily to produce 
the fatal effects sometimes seen in all stages of development and 
degrees of intensity, during severe winters, by shepherds whose 
pasture-grounds are unsheltered, and exposed to piercing cold and 
scourging winds. 

The production of disease by cold depends chiefly on its sedative 
effect, and on the reaction which succeeds that effect ; or, in other 
words, it depends on the irregular distribution of the blood, and 

TRANS. — JANUARY 1852. M 
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on the consequent endeavours which nature makes to restore the 
lost balance of the circulation. In producing disease, cold operates 
somewhat as follows : It causes contraction of the arteries and 
capiDaries in those tissues over which it exercises its influence ; 
and when the whole body is exposed, it is the arteries and capil- 
laries of the skin and other external parts which are most affected* 
This diminution of the calibre of these vessels prevents the free 
circulation of the blood through them, and hence the fluid is sent 
in an unusually large quantity through the internal organs which 
thus become congested, their functions becoming also impaired, 
and their secretions and excretions ai’rested. This, by augmenting 
the irritation consequent on the large volume of blood passing 
through these internal organs, induces a still greater determina- 
tion of blood towards them, and thus congestion passes into 
inflammation. Such is the manner in which external cold induces 
internal inflammation. 

The exposure of cattle and sheep to a cold dry air, and espe- 
cially if it be in a state of constant agitation from winds and cur- 
rents, seems to modify the type or character of disease — increasing 
particularly the liability to affections of the serous and fibro-serous 
membranes. Thus in clear, cold, and windy weather, pleuritic 
attacks are more frequent than in opposite states of the atmo- 
sphere ; and farther, during weather favourable to the production 
of pleurisy, all pulmonary affections are apt to show symptoms 
wtech clearly prove that the pleura has become involved in in- 
flammation which may have been previously confined to the 
mucous lining of the bronchii and air-cells> or ^ the parenchyma- 
tous tissue of the lungs. The pleuro-pneumonia epizootic, as at 
present prevailing among cafetle, affords frequent examples of this 
fact ; for when that disease occurs in animals in cold and exposed 
localities, md especially during severe and boisterous weather, the 
inflammation of the pleura almost invariably predominates over 
that of the other pulmonary tissues. During such weather, too, 
the other serous and fibro-serous tissues are also particularly sus- 
ceptible of inflammatory attacks. Rheumatism, in which these 
and other tissues of comparatively low organisation and vascularity 
are almost exclusively affected, is of frequent occurrence ; and 
diseases in general are apt to assume an acute or inflammatory 
type, and seem also to bear antiphlogistic remedies bettor than 
usual. 

But besides these diseases, cold, in combination with other 
causes, and in predisposed subjects, gives rise to the most varied 
and opposite effects. It predisposes to inflammation of the 
viscera of the cranium, the thorax, and the abdomen. It produces 
internal congestions, and occasionally gives rise to dropsies and 
hemorrhages. It favours the production of mammitis, and some- 
iwp occasions spasmodic and neuralgic diseases. By arresting 
their secretions, it produces irritation of the skin and mucous 
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tnembranes. In cows, the quantity of milk becomes much dimin- 
ished. The bowels are not generally affected ; occasionally, how- 
ever, constipation is induced, and sometimes diarrhoea, especially 
in animals predisposed to it. 

In conclusion, we would remark that exposure to cold is incon- 
sistent with the sound management of stock, inasmuch as it causes 
an unusually rapid waste of the food consumed, and thus prevents 
its being applied to the increase of growth, to the accumulation 
of fat, or to the secretion of milk. When combined with certain 
morbific causes, it becomes a fertile source of disease, acting some- 
times as a predisposing, and sometimes as an exciting cause. The 
affections, however, most frequently arising from it are such as 
generally owe their immediate development to derangement of the 
circulation. 

3. Shelter , — ^Want of shelter is injurious both to plants and 
animals. It exposes them to sudden and excessive changes of 
temperature, and to the heat-abstracting influence of cold, of 
winds, storms, rain, snow, and fogs. Its fatal influence on vege- 
tation is well shown in one of Mr Bain’s very valuable series of 
papers on shelter, which have appeared from time to time in the 
Journal of Agriculture. He there proves, beyond doubt, that the 
bleak country, the stunted trees and fences, and the thin short 
miserable crops, which even in this age of improvement still meet 
the traveller’s eye in many parts of the United Kingdom, are for 
the most part the unmistakable evidences of insufficient shelter. 
On the otner hand, Mr Bain shows tliat, even with an ungrateful 
soil, and in unfavourable circumstances, judicious shelter often 
produces rich and luxuriant crops, where, but for the shelter, 
nothing whatever would have grown.” ^ 

But the want of shelter entails evil consequences not only on 
plants, but also on animals, increasing very materially the cost of 
their livelihood, retarding their growth, and rendering them liable 
to many serious diseases. 

Exposure to cold, as above stated, necessitates the consumption 
of a very large allowance of food ; and when, as is usually the case 
with animals badly sheltered, such exposure to cold is conjoined 
with exposure to I'ain, and to all sorts of weather, the necessity 
for an increased supply of food will be still greater. In such cir- 
cumstances, an unusually large quantity of material is expended 
in the maintenance of the animal heat ; and if this extra expwdi- 
ture be not compensated for by an increased quantity of food, the 
animal necessarily loses weight, — or, in other words, the fat which 
it may have previously accumulated is reabsorbed, entering into 
chemical combination with the oxygen in the systemic capillaries, 
and by this combination evolving the heat required to replace that 
abstracted by exposure to the inclemency of the weather. 


Joumtd of Agriouliure, Oot. 1851, p, 170. 
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The beneficial effects of shelter in feeding are well shown in an 
experiment made at Whitfield, by Lord Ducie, some years ago, 
A flock of two hundred sheep was divided into two lots of a hun- 
dred each. One of these lots was placed in sheds, and being 
allowed an unlimited supply of Swedish turnips, it was found 
that each animal consumed on an average 21 lb. per day. The 
other lot remained in the open air, and without shelter, and, 
although getting the same sort of turnips, each sheep consumed 
25 lb per day. After being thus managed for some months, the 
sheltered sheep were found to weigh, on an average, 3 lb a-liead 
more than those kept in the open air, although the latter had con- 
sumed nearly one-fifth more of food.* Hence it is clear that the 
amplest supply of food, without sufficient shelter, is inadequate to 
impart a high condition to animals. 

The general appearance of animals living in badly-sheltered 
houses or localities is unthriving: the skin is hard, dry, and in- 
flexible ; and the hair rough, and stands on end. They are fre- 

J nently affected by a /loose, or cough, which is obstinate and 
ifficult to get rid of. It is generally loud, clear, and distinct, 
and of a sort which people are in the habit of calling healthy. 
It is certainly not the worst sort of cough, and it does not, 
perhaps, indicate any immediately fatal disease ; but it is a cough, 
and, as such, it is a symptom, and an indubitable one too, of some 
irritation of the pulmonary mucous membrane — an irritation pro- 
bably caused, in such a case as this, by sudden variations in the 
temperature of the atmosphere. 

Amongst the diseases to which insufficient shelter more par- 
ticularly gives rise, are those affecting the respiratory organs — 
organs which, from their susceptibility, and their relation to the 
ext^nal air, are particularly liable to suffer from any change in 
the temperature, moisture, or other conditions of the atmosphere. 
Catarrhs or runnings at the nose are occasionally mot witli, but 
these are much more common in man and in the horse than 
among cattle and sheep. In these ruminants, exposure generally 
involves the mucous lining of the bronchii or of the lungs, produc- 
ing irritation, congestion, and, in aggravated cases, inflammation. 
In cases of bronchitis, pneumonia", or pleurisy, resulting from 
insufficient shelter, the inflammation generally involves in a 
greater or less degree all parts of the respiratory system ; but the 
whole extent of the raucous membrane, from ‘the larynx down- 
wards, seems especially to participate in the disease. In sucli 
cases, death usually results from the ingress of the air being 
prevented by the effusion speedily filling up the various ramifica- 
tions of the bronchial tubes. It ‘is this form of inffammation of 
the lungs which generally cuts off animals brought from a 
pyarm to a colder climate. In exposed localities, enteritis is often 


Jmrml of Agriculture, Oct. 1843, p. 171* 
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met with, both among sheep and cattle : many animals suflfer from 
palsy ; and inflammation of the eyes and cataract are of frequent 
occurrence. 

In milk cows, and ewes giving suck, the udder is particularly 
liable to suffer ; for in them the mucous membrane of the viscus 
is in a highly vascular condition, and therefoi’e particularly pre- 
disposed to take on inflammation. The injudicious exposure of 
cows to inclemency of weather, during or immediately after 
parturition, is one of the most common causes of that form of 
inflammation of the peritoneum, and the membranes of the uterus, 
properly called puerperal fever. But of all diseases to which 
insufficient shelter gives rise, rheumatism is perhaps the most 
frequent. The manner in which it is produced is somewhat as 
follows : The insufficient shelter, whether depending on the bad 
construction of houses or sheds, or on the bleak and unprotected 
state of the pasturages, exposes the animals to currents of air or 
winds ; these cause derangement of the circulation ; and the blood, 
being driven from the cutaneous and more external vessels, accu- 
mulates round the internal organs, and thus causes congestion of 
the' serous, fibro-serous, and cartilaginous tissues. If the imme- 
diate or exciting cause of the rheumatism be sufficiently powerful, 
and the pal'ts in a state of predisposition, as they generally are in 
animals exposed to the evils of insufficient shelter, the congestion 
passes into inflammation — and we have the pleura, the pericardium, 
synovial bursse, fascia of muscles, coverings of the nerves, lining 
membi'anes of the blood-vessels, and cartilaginous tissues of the 
joints, all involved to a greater or less degree in that specific 
inflammation termed the rheumatic. 

Insufficient shelter, especially if associated, as it too often is, 
with an indifferent and insufficient diet, forms one of the most 
fertile sources of phthisis pulmonalis, or pulmonary consumption. 
The slightest taint of this disease, when nurtured under the 
favouring influence of insufficient shelter, obtains a firm hold on 
the constitution, and, gradually gathering force, runs a rapid and 
fatal course. Tlio disease, however, occasionally springs up inde- 
pendently of any appai’ent predisposition, seeming capable of being 
induced by the influence of insufficient shelter alone. In such 
-circumstances, insufficient shelter acts in a manner analogous to 
other debilitating causes. It depresses the vital energies, interferes 
with the processes of assimilation and secretion, and in extreme 
•cases gradually produces that degeneration in the vital fluids 
which leads to the deposition of tubercular matter in various 
parts of the body. 

Another and very common affection, in exposed localities, is the 
growth of scrofulous tumours — most generally appearing about 
the head and neck. These most usually affect young animals, 
causing much pain — which, however, is more acutely felt in the 
parts contiguous to the swelling, than in the swelling itself. 
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They belong to the class of malignant tumours, generally run on 
to softening, and are often very difficult of cure. 

Besides these diseases, want of shelter also gives rise to various 
accidents, which, in certain localities, are even more serious than 
disease, and often lead to greater loss. We refer particularly 
to the large number of lambs and ewes which, in many cold and 
naturally unsheltered parts of the country, annually perish 
during the lambing season. By some the loss of the lambs has 
been estimated at 20 per cent, and that of the ewes at about 
6 or 8. Although this estimate, as applied to most hill-farms, 
and even to Scotland, is perhaps considerably above the ave- 
rage, still it cannot be doubted that the annual loss of life 
during the lambing season is, in such situations, very great, 
and tnat it is mostly to be ascribed to want of shelter. Since 
such is the detriment to health, such the loss of life and of 
capital, which result from insufficient shelter, surely more atten- 
tion should be bestowed upon the means of remedying this 
evil. The measures to be employed for this end are in them- 
selves few and simple ; but the putting of them into practice 
is sometimes attended with considerable difficulty. They may 
be briefly stated as follows : Let the situation selected lor the 
erection of the habitations of animals be naturally well sheltered, 
especially from the prevailing winds of the locality, either by 
surrounding eminences, by strips of plantation, or by buildings^ 
Let the construction of the houses be such as to insure the 
highest possible degree of health to the animals which are to 
inhabit them. The efficient sheltering of pasture and sheep 
grounds is a point of much importance, but one of considerable 
difficulty. Natural shelters — such as hills, woods, &c. — must be 
advantage of; and high grounds should be covered by 
plantations, as afiording shelter to considerable distances. The 
judicious planting of trees, sometimes in rows and sometimes in 
clumps, is a very valuable mode of sheltering fields; and tho 
laying down of hedgerows, and even the building of properly- 
constructed walls, often aid materially in securing cattle and 
sheep from the inclemency of the weather.'^ 

* Mr Bain, T^ho has for several years been well known to agriculturists as an 
able and persevering advocate of shelter,” thus states its great importance as an 
agricultural improvement ; "lam at last so satisfied with the value and necessity 
of shelter over the larger portion of these kingdoms, that, instead of pleading for it 
as profitable, and a great auxiliary to improvement, I am inclined to state it to be 
a neemary and indispensable preliminarj/ to all impromnent, at least if we would 
have it duly profitable. There is no doubt that, by draining and cultivating and 
manuring, we may greatly improve the land, and the amount and quality of its 
crops; and there is no doubt that by these means we hare immensely improved 
l^th; hut judicious shelter, where necessary, would immensely farther have 
improved both the land and the crops, whether these last should he of grain, or 
of vegetables, or pasture, and also in like proportion have furthered the comfort, and 
theaealth, and the growth of the animals fed upon them, whether in the fields or in 
the of Agriculturet Oct. 1851, p, 168, 167. 
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4, Drainage of the soil . — Want of drainage contributes largely 
to the humidity both of the soil and of the atmosphere. An 
excess of moisture in the soil renders it more dfficult of cultiva- 
tion, and both lessens the quantity and deteriorates the quality 
of its produce. The gradual evaporation of moisture diminishes 
greatly the temperature of the soil ; and hence the difierence in 
temperature between an undrained and a well-drained soil is 
often 10® or even 16° Fahr. This great difference depends 
on the great abstraction of heat necessary to convert water into 
vapour ; and it is calculated that 1 lb. of water evaporated from 
1000 lb. of soil will depress the temperature of the whole 
10° Fahr. The constant evaporation taking place from a damp 
soil necessarily causes a damp atmosphere, which retards both 
vegetable and animal growth, facilitates decomposition of all 
organic substances, and interferes with the due performance of 
the vital functions. These effects of a moist atmosphere result 
principally from its low temperature; but its property of abstracting 
electricity, its limited power of diffusion, and its general^ re- 
laxing influence, tend farther to render it injurious to animal 
health. 

Insufficient drainage existing over considerable tracts of country 
deteriorates the climate of these districts, and that in no small 
degree; whilst an efficient system of drainage, extensively 
adopted, ameliorates materially the climate of a locality, rais- 
ing considerably its mean annual temperature, and lowering in 
stfll greater proportion its position in the hygrometrical scale. 
Further, to the improved drainage and cultivation of the soil 
of this country we may doubtless ascribe the amelioration 
which ‘ its climate seems to have undergone even within the last 
fifty years. Our winters are now of shorter duration, and less 
severe than those which were common towards the close of the 
last, or even during the beginning of the present century. W e have 
not now the long-continued frosts, the tremendous snow-storms, 
or the deluging rains, which were then of common occurrence. 
Our harvests are earlier, and we have now less apprehension of 
our crops being spoiled when ready for the stack-yard. We can 
now grow large quantities of wheat on soil which previously pro- 
duced only meagre crops of barley or of oats. Leicester sheep 
are successfully reared where less valuable breeds could formerly 
be scarcely brought to perfection; and in many districts the 
improved short-horned cattle have replaced coarser indigenous 
varieties. Fevers, agues, and dysenteries among men, the so-called 
catarrhal epidemics in the horse, and rheumatism, red -water, 
and rot among cattle and sheep, are now far less common than 
heretofore. The diminished frequency and sevei’ity of these dis- 
eases add much weight to what has been above adduced in favoui* 
of the belief that a gradual climatic improvement has attended 
the introduction of agricultural improvements, and especially of 
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that greatest of all improvements — thorough drainage of the 
soil. * 

But 'while the ameliorating influence of an improved agriculture 
has been thus progressing generally throughout the whole country, 
the same influence is stiU more remarkable in its beneficial effects 
in certain localities or districts. The statistics of such localities 
show, in many instances, a most notable improvement to have 
taken place even within the memory of men stilly living. It has 
farther been observed, that such improvements in local climate 
have invariably kept pace with the condition of agriculture — that 
they have been arrested while it slumbered, and that they have 
advanced most rapidly where its progress has been most marked 
and speedy. If, then, a general improvement in climate is the 
result of an efficient system of drainage, the defective drainage of 
a country or locality must necessarily entail upon it a state of 
climate much inferior to what might lie expected from its natural 
capabilities. 

The injurious consequences of insufficient drainage on the health 
of animals do not materially differ from those we have previously 
described as occurring in connection with exposure to rain or cold. 
It induces rheumatism, and especially chronic rheumatism, affections 
of the joints, foul of the feet, and that indurated condition of the 
udder which indicates chronic inflammation of the parenchyma of 
the viscus — a condition especially apt to affect cows turned out to 
undrained pastures when their milk has become dried up. In damp 
nudraihed localities, swellings and ulcerations of the eymids, ill-con- 
•flitioned states of the skin, diarrhoea, dysentery, and peritonitis, both 
common and puerperal, are all of frequent occurrence. * It is in such 
•oircumstancesj too, that we generally meet with that species of bron- 
chitis affecting particularly young stock and calves, caused by the 
presence in the bronchii of myriads of minute filaria. From want 
of proper drainage, pasturages are often very coarse, and produce 
plants more or less injurious to health, and which, if eaten, may 
cause intestinal derangements and red-water. In ill-drained dis- 
tricts, too, diseases of all sorts are apt to assume unfavourable types; 
inflammations and fevers, usually acute, lapse into the typhoid 
state, while unhealthy cachexim and pulmonary consumption are 
not uncommon. Animals indigenous to such localities often have 
a general unhealthy appearance, are of a lymphatic temperaniont, 
deficient in vigour, and are longer in coming to maturity than 
those reared in more favourable circumstances. 


* The beneficial ejSTects of agricultnral improvements, and especially of drainage, 
are thus described by a French veterinary writer : L’homme modifie le climat 
qu^il habite en faisant disparaltre les for^ts, en dess6ohant de vastes localit^s, ou en 
dirigeaut de grandes irrigations. La culture seule suifit pour changer la tempera-* 
ture. Elle est moins froide au nord de I’Amerique, depuis que la charrue s’y est 
4tablie.” — Grooniee, Cours WByglhie Vetennaire^ p. 71. Paris : 1837. Another 
Frefich author, M. Magne, speaking of drainage, remarks : " II n’est moins int^res- 
eaat sous les rapports de Phygidne que de ragriculture,” 
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Among sheep we find similar diseases prevailing ; such as 
rheumatism — both chronic and acute — paralysis, foot-rot, typhoid 
fevers, braxy, diarrhoea, enteritis, and rot. The last of these is 
often exceedingly fatal, especially where, in addition to the insuffi- 
cient drainage, the country is rich and flat, and where the pastu- 
rages are liable to be flooded. 


ON CLOVERS AND GRASSES BEST SUITED FOR TWO OR THREE 
YEARS’ PASTURE. 

By Mr James Black, Factor, Ellon, Aberdeenshire. 

[■premium — The Gold Medal.] 

Of the value of pasture to the agriculturist there can be no 
doubt. It forms the staple food of stock during a great proportion 
of the year, and on that account alone its importance demands, 
from those interested in its cultivation, spirited efforts and judi- 
cious experiments towards its improvement. The principal draw- 
back throughout the country generally, to enlightened modes of 
operation in this respect, is the want of confidence in the results. 
By forming, however, accurate estimates, physiologically, of the 
nature and qualities of the various kinds of grasses, much of this 
disinclination might be overcome, and a more enlarged experience 
would doubtless give rise to many valuable practical suggestions. 

In submitting the following report of my experience in select- 
ing and cultivating various kinds of clovers and grasses, in order 
to obtain for .two or three years the greatest amount of pasture, 
I was led primarily to inquire what those properties were which, 
in this view, constituted their value. Tlie conclusions arrived at 
were — first, early spring and late autumn growth 5 second, pro- 
ductiveness and nutritiveness before and after being cut or pas- 
tured ; and, third, the readiness with which seeds might be 
obtained and the grasses propagated. Setting out with these 
points as first and intimate principles, experiments were made in 
1846 and 1847, under my personal observation and direction, with 
twelve varieties of the most approved grasses, either suitable for 
the alternate husbandry or permanent pasture, with the view of 
discriminating the best and most valuable, and as preparatory to 
other experiments on a broader and more extensive scale. 

On the 20th April 1846, those grasses which will afterwards 
be enumerated were sown. But, in order that they might have 
the same justice done them as is to be expected in ordinary culti- 
vation, and that the comparative product of each variety might he 
calculated as accurately as possible, an allotment of a square yard 
of ground to each species was given. The soil was sandy, though 
tolerably rich, hut possessed no peculiar advantages of situation. 
The progress of the growth of the plants was particularly noted, 
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as well as the time at which they arrived at maturity, with as 
nearly as possible an estimate of the quantity of seeds produced. 
The various lots were then cut, and the weight with the relative 
product of each ascertained. The after-cro|) was treated exactly 
in a similar way : particulars of growth, weight after being cut, 
and comparative values, were all ascertained as minutely as 
possible. 

My principal reason for adopting this procedure was to ascer- 
tain, as far as practicable, the most valuable of those grasses 
experimented with, and to compare my own results and conclu- 
sions with authorities on the subject, before beginning to make 
the larger experiment. That much dependence can be placed on 
such experiments, however accurately conducted, is not asserted 5 
but, being interesting and instructive, they serve an important 
purpose if they should tend to form, in the slightest degree, correct 
notions about the grasses most suitable for two or three years’ 
pasture. I consider it unnecessary, therefore, to enter minutely 
into detail respecting the result of the experiment on these 
grasses, and am content to submit such remarks on each variety, 
founded on personal knowledge and experience, as in my opinion 
may be found useful. 

1. Alopecurus pratemis — ^Meadow foxtail-grass. This grass, 
which was sown with great care on account of the lightness of the 
seed, came up early, but not very thickly or luxuriantly. In con- 

however, of its not flowering, or, as is generally known^ 
arriving at perfection till the third or fourth year after being 
sown, and from the difficulty thus experienced in procuring see& 
readily and cheaply — ^together with the peculiar objections to tbe 
sowing and bedding of the seeds, arising from their lightness, and 
the oQu^quent uneeptainty of the produce — am decidedly of 
opinion that #Lese rircumstances render it unsuitable for two or 
three years’ pasture. Facility in depositing the seed, sure and early 
vegjBtation, rapidity and closeness of growth, under the greatest 
variety of circumstances, are important and necessary points to 
be aimed at, because essential to the interest of the practical man. 
The produce of meadow foxtail, compared with LoUum permne^ 
(perennial rye-grass,) is as 5 to 9 . 

2 . Cynosurus cristatus — Crested dogstail-grass. I have fre- 
quently observed that this grass has a wide range of natural 
situation ; that it grows with gx’eat luxuriance on moist soils of 
considerable depth, and on soils that are light and dry ; and that 
on ^ost every variety and condition of soil it is to be met with, 
exfobiting proofs of ^ its merits as a hardy productive native grass. 
On this account mainly I was induced to give it a place in these 
experiments, to test whether it had those properties which might 
itoder it valuable as a proportion in a mixture of grasses for two 
or three years’ pasture. In this respect I was not disappointed, and 
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am therefore compelled to differ slightly from those who consider 
it merely fit as a permanent grass. Having sown it somewhat 
thin it came up scantily, hut in the succeeding season it matted 
very close ; and although the herbage was not tall, yet it con- 
tinued in such profusion throughout, and till late in the season, 
that I had no doubt of its value, and accordingly introduced it as 
a component grass in the larger experiment. It has been asserted 
that the culms of this grass, when allowed to run to seed, are not 
eaten by cattle ; but this is an objection that applies more or less 
to every species of grass. That it is productive of an abundance 
of nutritious root leaves, which are relished and eaten with avidity 
by cattle and sheep, is the best proof of its value as a pasture 

f rass, and ought of itself to substantiate its claim to that position^ 
tut its importance in a season of severe drought ought to form an 
additional reason. For instance, along the uncultivated margins 
of streams, and on verdant banks, where generally the herbage is 
exceedingly rich and close, this grass is found in large propor- 
tion, penetrating the earth with its roots to a considerable depth ; 
and thus in a droughty season, as it continues to abstract moisture 
from the soil, it retains its verdure, when other and perhaps more 
valuable plants, of a different habit of growth, have been com- 
pletely scorched and dried up. My opinion of it, therefore, is a 
decidedly favourable one, in regard to its being used as a grass 
for the alternate husbandry. Its product, as compared with LoUum 
perenne^ is as 13 to 18. It flowered about the end of June, and 
ripened its seeds towards the end of July. The seed produce was 
pretty considerable ; but as the culms generally are not so numer- 
ous as those of Loliumy&renne^ the cost of the seeds would always 
run proportionably high. 

3. Dactylis glomerata — Hough cocksfoot-grass. This grass 
came up with remarkable luxuriance, and continued rapidly to 
grow during each consecutive season. It exhibited during the 
second year great profusion of herbage, and arrived at maturity 
in August, when compared with LoUum perenne^ its produce 
was found superior to that grass in the ratio of 14 to 9. As it 
seeds abundantly, these could be procured in any season readily 
and cheaply. Considering its extraordinary rapidity of growlh 
and profusion of herbage, one would be inclined, without hesi- 
tation, to give it a place as a grass eminently suited as a pro- 
portion in a mixture tot the alternate husbandry ; but when it is 
found left untouched by cattle — very often in the early part, but 
particularly towards the close of the season— on account of its 
roughness, it may in this sense be objected to. I am inclined to 
give due weight to this objection, notwithstanding that Mr Sin- 
clair and others have given this grass a high recommendation. 
So far as my own observation enables me to judge, I have never 
found horses or cattle very fond of it at any time. That they 
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reject its strong and hard culms, when allowed to grow up, is an 
objection that applies to this grass in common with some of our 
best species ; but its large bushy mass of root leaves are rough 
and coarse, and only appear to be eaten in the absence of more 
palatable and succulent herbage. On this account, I always use 
it in small proportion ; but do not consider it ought to be excluded, 
under certain circumstances, from forming part of a mixtux*e of 
grasses for two or three years’ pasture. 

4. Festuoa duriusoula — Hard fescue-grass. This is a very 
early grass, and undoubtedly valuable for alternate cultivation. 
It has the important properties of growing abundantly on almost 
every variety of soil, and of standing drought well. . Another most 
important feature in its favour is, the avidity and relish with 
which it is eaten by cattle of every description. As it is a peren- 
nial, and indigenous to this country, it will be found very valuable, 
along with other grasses (which will be pointed out afterwards,) in 
the second and third years’ pasture, as the rye-grass and clover 
disappear, by affording in their place an abundant and nourishing 
herbage. The satisfactory appearance of this grass throughout 
the season, together with the impressions previously formed from 
personal observation of its properties, as suited particularly for 
remaining in the gi’ound when other varieties fail, led me to 
introduce it as part of a mixture for two or three years’ pasture. 
Its produce, when ripe, compared with Lolium perenne^ is nearly 
equal ; but its value consists more in affording certain pasture, 
when other kinds fail or die out. It flowers towards the end of 
June, and the seeds arrive at maturity in tolerable abundance in 
the latter end of July. 

- 5. Festuca pratensis — Meadow fescue-grass. This grass came 
up rmifomaly and luxuriantly. In the season following it flowered 
towards the ead of June, and gave a large bulk of produce for 
hay, nearly equal in proportion to Lolium perenne. Having 
observed the preference given to this grass by cattle, generally 
on account of its excellent, remarkably succulent, and tender 
herbage, I was prepossessed in its favour, and disposed to coin- 
cide with the favourable opinions scientific agriculturists have 
formed of its qualities. There can be no doubt, howevei*, that it 
should be sown only on rich and somewhat moist soils, in order 
that its productive powers may be fully developed. 

^ 6. Lolium Italicum — Italian rye-grass. In regard to extraor- 
dinary herbage, perhaps of all the known cultivated grasses the 
Lohum Italicum^ for the first season, is undoubtedly the best. In 
the experiment made upon it along with the other grasses, it far 
outstript them all in the abundance of herbage it produced. It 
was sown with the others on the 20th April, and of course 
-along with them had, in regard to season, similar advantages and 
■disadvantages. But its return was pre-eminently superior. On 
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the 13th June, in the season succeeding its being sown, it was cut 
in full flower ; and when compared with the produce of Lolium 
perenne^ at a similar stage of gi'owth, was superior in proportion 
as 14 to 9. Again, on 1st September it was cut nearly in a 
ripened state, and proportionately was as 12 to 9 compared with 
the previously-estimated produce of Lolium perenne. On 20th 
October it was again cut, the culms being merely in an embryo 
state, when it weighed 12 ounces. The aggregate produce 
therefore, when compared with Lolium perenne^ was as 16 to 7, 
That this grass should be considered by scientific agriculturists as 
a decidedly important acquisition to the number already con- 
sidered useful is not to be wondered at, when we look at its 
return even in this case ; but otheiwise, knowing its capabilities, 
we may further remark, without risk of exaggeration, that in the 
hands of a successful cultivator, who thoroughly understands the 
physiology of its vegetation or its peculiar adaptation to any par- 
ticular condition of soil, a yet more extraordinary and profitable 
return may be expected. During the season of 1848 it showed 
an exuberance of nerbage equal to that of the other grasses, but 
not equal, however, to its own produce in the season preceding. 
The seeds I had were imported direct from Germany by a seeds- 
man in Aberdeen; and notwithstanding the opinions expressed in 
various quarters, of the annual nature of the grass, I am disposed 
to consider that, when genuine, and sown on good soil in a favoui*- 
able situation, it will brave the severity of winter, and exhibit 
early in spring and throughout the whole season its accustomed 
vivacity of growth. 

7. Lolium perenne — Perennial rye-grass — {Paceifs mriety.) 
The importance of this grass for pasture is so well known and 
acknowledged by every agriculturist, that it is unnecessary here 
to allude to it in that sense. As, however, the relative produce 
of the other varieties experimented upon are calculated on the 
basis of the produce 'of this grass, it is important to state pai- 
ticulars respecting this point. According to the idea prevalent 
throughout the midlana and northern counties of Scotland, to 
have rye-grass cropped about a fortnight previously to its becom- 
ing ripe, it appeared suflficiently mature for this purpose on the 
28th June, and was cut accordingly, the px*oauce weighing 
18 ounces. On the 28th August the after-produce was also cut, 
and found to weigh 10 ounces. 

8. Lolium, perenne — Perennial rye-grass — (JSmseWs mrietyi) 
This grass I do not consider so suitable for pasture as Pacey’s 
variety. I had it from a noted seedsman in England, and believe 
it to have been genuine* That it produces a greater abundance 
of hay and seeds than the other variety was proved by the 
experiment made; but the aftermath was not so profuse, nor 
the general appearance of the leaves so broad or succulent. 1 
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would not, therefore, for this reason giye it the preference ; as 
also because seeds true to name cannot be procured so readily 
or cheaply as those of Pacey’s variety. Besides, the cultivation of 
perennial rye-grass throughout England, and on the high-farming 
districts of Scotland, is mainly confined to Pacey’s vanety, whicm 
has now for a long time maintained a deserved celebri^. The 
produce of hay is as 11 to 9 compared with Pacey’s variety. The 
aftermath as 4 to 5. 

9. Phlemn prateme — Meadow catstail or Timothy-grass. I 
am not disposed to consider this a very suitable grass for two or 
three years’ pasture. If for the purpose of hay, it is desirable, 
and has obtamed in that respect considerable celebrity both here 
and in America, where it is very extensively cultivated ; but as 
its leaves are not very much liked either by horses or cattle, and 
as I found in this case, as well as in my previous experience, that 
its produce after being cropped was considerably inferior in 
quality or palatableness, and in quantity, to several others, I con- 
cluded, if it formed a constituent in a mixture for two or three years’ 
pasture, on being depastured, that the comparatively immaterial 
after-produce woul#, in addition to its other characteristics, render it 
very unprofitable. It is a very hardy grass, however, and there 
may be circumstances in which it might be sown judiciously, such 
as for the protection of other and better relished grasses of a 
more tender habit. Its produce when ripe, compared with 
LoUtm perenne^ was as 15 to 9 when cut ; afterwards, as 6 to 9. 
In its natural situations it generally flowers in the end of June, 
and ripens its seeds towards the end of August. 

10. Poa mmoralis — Wood meadow-grass. This grass exhi- 

bited considerable luxuriance till it arrived at maturity ; but, so 
far as it» mmts as a pasture grass could be tested by mis result, 
these could hot be as favourable. In the after-produce 

there was a large deficiency in quantity, and the same objection 
may apply to it in this respect as to Phleum prateme. It cannot, 
therefore, be recommended as a constituent grass for two or three 
years’ pasture. It flowered about the end of June, but appeared 
not to ripen its seeds. It was therefore cut, and its produce 
when compared with Lolium perenne was as 11 to 18, when cut 
in September ; afterwards, as 4 to 9. 

11. Poapraimsis — Smooth-stalked meadow-grass. The early 
return this grass gives, and the recommendations it has had on 
Aat account, entitle its claims to be investigated. That it presents 
itself early in spnng with considerable foliage, the rich meadows 
and dry banks throughout the country abundantly testify ; but 
its luxuriance is of short duration, as it ceases generally to be of 
any use as pasture after the month of June. This was tne case in 

present instance ; and for that reason alone it. ought to he 
feom any compomte of grasses intended f^ two or three 
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years’ pasture. The produce compared with Lolium perenne was 
as 6 to 9. The after-return was comparatively insignificant. 

12. Poa trivialis — ^Rough-stalked meadow-grass. In the 
experiment made upon this grass, the result did not nearly come 
up to the expectations previously formed regarding it. This 
may have arisen partl;^ from the soil and situation ; as I found, on 
examining the localities where it is to be met with naturally, 
and in the greatest perfection, that it affected moist and shaded 
situations. If sown, therefore, in a comparatively dry though 
rich and sandy soil, as in the case above alluded to, the return 
eould not be expected as profitable, or even favourable. But if 
the importance and value of this grass is estimated from its already 
ascertained nutritive properties, from the exuberance of herbage 
it displays in all seasons in its favourite localities, and from the 
unquestionable avidity with which it is eaten by cattle of every 
description— then am I strongly of opinion that it will be found 
exceedingly suitable as a constituent of a mixture, for a rich moist 
soil, in me two or three years’ pasture, having a low-lying or 
shaded situation. It flowers towards the end of June, and ripens 
its seeds in about three weeks afterwards. The seeds are produced 
in considerable quantity. 

In addition to observations made upon these grasses, in the 
respective patches of ground allotted to them, and also in their 
several indigenous localities, I practically tested the qualities and 
merits of TrifoUwm hyhridwm^ (Alsike clover) and Trifolium pra-^ 
tense perenne^ (perennial red clover, or cow-grass) — the former 
on the home farm at Ellon Castle in 1847, and the latter on the 
farm of Charlton, near Montrose, in 1841 — and subjoin, on each, 
the following remarks — 

1, Trifolium hyhridum — Alsike clover. This clover was used as 
a proportion in a mixture of grasses for an extent of ground not 
exceeding two acres. The soil was of a comparatively rich, 
though light and sandy nature. A quantity of 10 lb. was sown 
in addition to the ordinary proportions of white clover and per- 
ennial rye-gras% and it was with the utmost satisfaction I observed 
the progress oi this new variety. In the succeeding season to 
that in which it was sown, I tested its merits both for soiling and 
for pasture. In regard to the former, it yielded, upon the whole, 
a richer return than the ordinary red clover — ^the plants springing 
up much closer, and being equally uniform in growth ; and in 
regard to the latter, I could observe the rich and succulent her- 
bage eaten with the greatest relish by healthy and thriving cattle. 
I am fully disposed to think that, if this clover could be had 
-cheaper, it would not long continue without being profitably used 
even by the humblest cultivator. Its present price, however, puts 
it beyond the reach of ordinary cultivation ; and on that account, 
as I kept it apart from the larger experiment described in the 
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sequel, I was obliged also to exclude it as a constituent in a 
mixture of grasses and clovers for two or three years’ pasture. 

2. Trifolium jpratense perenne — Perennial red clover, or cow- 
grass. I have observed that the cultivation of this clover during 
the last two or three years has been considerably on the increase, 
and that those parties who have successfully cultivated it once 
uniformly prefer and use it to the common red clover. It is 
unquestionably of more permanent growth, and, in consequence, 
may be expected, in the second and third years’ pasture, to give a 
more abundant yield under the greatest variety of circumstances 
than the other, even should the soil be favourable to its retention. 
On the farm of Charlton, near Montrose, where it was pretty 
extensively cultivated, it was remarkable for vigorous habit of 
growth, lateness of herbage, and permanency. Its price now is 
very little beyond that of the common red clover ; but its per- 
sistent qualities, and strong succulent herbage, in the second and 
third years’ pasture, would at once compensate for any extra original 
outlay. I conceive that it should invariably form part of a mix- 
ture of clovers and grasses for pastures of two and three years'^ 
duration, and therefore adopt and recommend its use. 

Before proceeding to report particulars connected with the 
larger experiment already more than once alluded to, it may be 
proper here to consider the mode generally adopted throughout 
the country in laying down grass lands for two and three years’ 
pasture. That it is open to serious objection, no one at all con- 
versant with the method, and its frequently unsatisfactory results, 
will for a moment deny. There is something so peculiarly 
unscientific and unsound in invariably using the same mixture of 
clovers and grasses under all circumstances, without regard to 
variety of soil or diversity of situation, that one should think the 
merest reflection would suggest the adoption of a better practice. 
But such is not the fact 5 and the antipathy shown in numbers 
of instances to the adoption of tried and improved systems, 
because new, is sometimes greater than the tenacity with which 
old practices are cherished, although they had been long exploded, 
both by science and experience. 

In districts where oats and barley are almost the * only grain 
crops cultivated, it is usual to sow down grass seeds along with 
either of these cereals, upon ground which has previously borne a 
crop of turnips, or perhaps potatoes. It is customary in these 
cases to allow to the acre 2 bushels rye-grass seeds, if of home 
growth and middling quality,- or 1^ bushel of Ayrshire, if 
tolerably heavy; or 1 bushel of Pacey’s Blnglish variety, if it should 
appep clean, and exceed in weight 28 lb. per bushel. In addition 
to this, from 5 to 7 lb. of red and white clover are sown, (TrifcUum 
jpmtense and repens,) In all ordinary cases, where such seeds in 
these proportions are used, an objection with very great propriety 
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might be raised as to the manner of covering them. This is 
done by the common harrow — an exceedingly useful implement, 
but which is made to overdo its usefulness when applied to cover- 
ing in the smaller seeds, such as clover. I would recommend its 
discontinuance in covering in minute seeds, such as those of some 
of the indigenous grasses or clovers, and the substitution in all 
cases of the light grass-seed or bush harrow. If seeds are 
embedded in the soil beyond their vegetating depth, there is no 
circumstance so provoking or inconvenient to the farmer as .the 
loss of good pasture. 

The various mixtures of rye-grass and clover just alluded to, 
are adopted indiscriminately on all soils, in all situations, and under 
all circumstances. It matters not whether the soil be wet or dry, 
light or heavy, friable or tenacious ; whether the situation be open 
and exposed, or low-lying and sheltered: the same invariable* 
method in selecting and cultivating the seeds is adopted without 
consideration, and therefore without either skill or prudence. 
Those nnxtures form, to the unalterable and undeviating upholder 
of old peculiar customs, what the main part of a piece of mechanism 
does towards its completeness ; but although the main part of the 
machine, mathematically constructed, is perfect for its purpose, 
such stereotyped mixtures are not the best adapted to the varied 
circumstances in which they are employed. 

Eye-grass on some soils is an exceedingly short-lived plant ; 
indeed, it has been proved on peculiar conditions of soil and situa- 
tion hardly to vegetate at all. On wet land, for instance, of 
inferior quality, or in indifferent condition, (of which there are 
yet extensive tracts, even with all the recent improvements,) the 
pasture generally will be found miserable. No doubt, primarily, 
in a case such as this, draining and fallowing and manuring are 
essential ; but before good two or three years’ pasture can be 
obtained, a reformation in the constitution of the mixture of pas- 
ture grasses must also be effected. But take the most favourable 
view we can of this method, and it is yet open to seidous objection. 
Let the rye-grass and clover be sown on ground well suited for 
their growth and permanency — let the utmost care and skill be 
applied in cultivating the soil and depositing the seed — and we 
will yet find that their product in each consecutive season is not 
at all commensurate with the actual product which might be 
obtained by a different mixture. I practically arrived at this 
conclusion from an experiment made at Ellon Cfastle in 1847 and 
following seasons, on an extent of ground exceeding twenty acres. 
The field on which the experiment was made is in the vicinity of 
the castle, and about 200 feet above the letel of the sea. The soil 
has a southerly exposure, and is composed partly of a dark sili- 
cious loam, and partly of a strong red clay, incumbent on a pebbly 
and clayey subsoil. It was in rather indifferent condition pre- 
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vious to the period alluded to, taving been cropped irregularly 
and heavily ; but as it was afterwards well drained and manured, 
it might be considered as of good or medium quality. The field 
was Sien ploughed, and the soil pulverised and reduced to a fine 
tilth. It was men divided equally, as regards extent of ground, 
and, with a view also to uniformity, of soil and situation. ^ 

On the 15th April 1847 the entire field was sown with oats, 
at the rate of 6 bushels per acre, and harrowed in the usual way ; 
and on one division of 10 acres, the following grass and clover 
to the acre were afterwards sown : — 



s. 

d. 

2 bushels Ayrshire rye-grass, 

11 

0 

4 Ih. red clover, .... 

2 

4 

3 Ih. white ditto, 

1 

9 

Total cost of seeds per acre, 

15 

1 


On the other division of 10 acres, the following quantities of 
grass and clover to the acre were also sown : — 


Pacey’s English rye-grass. 


Weight 
in lb. 

10 

Price 
per lb. 

3 

Cost. 
s. d. 

2 6 

Hard fescue grass, 


ii 

6 

0 

y 

Meadow fescue grass, 


1 

0 

0 

6 

Crested dog’s-tail grass, 


2 

9 

1 

G 

Italian rye-grass. 


8 

6 

1 

0 

Cock’sfoot grass. 


2 

6 

1 

0 

Common red clover, 


2 

1 

1 

2 

Cow-grass, 


3 

8 

2 

0 

White Dutch clover, . 


4 

7 

2 

4 

Total cost per acre. 


sir 


16 

9 


It will be observed that the cost of each of the above mixtures 
is very nearly similar. 

The larger grass-seeds were sown by themselves first, and 
covered by means of the grass-seed or bush harrow ; afterwards 
the clovers and smaller seeds of the indigenous grasses were 
sown, and rolled in by means of an ordinary-sized roller. The 
field, which carried a crop of oats averaging fully 7^ returns, 
was cut in the end of September. Considerable patches of the 
crop lodged in consequence of heavy rains during that season ; 
and it is particularly to be observed, that as the lodgment 
occurred on both divisions, the permanency and luxuriance of the 
sward obtained from the mixture over that of the rye-grass and 
clover, was sufficiently perceptible on those spots. After the crop 
of oats had been removed from the ground, its surface was rolled ; 
and this operation was again repeated in the spring of the follow- 
ing year. We may here incidentally remark, that it is important, 
at an early period of the year, before the plants have begun to 
exhibit much vivacity of growth, to have the surface of the ground 
rolled, as the alternate frosts and rains of winter and spring arc 
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apt to loosen the hold that the plants have of the soil, and throw 
them out. The continued superiority of the pasture obtained 
from the new mixture was particularly noticeable towards the 
middle and latter eud of April, from the greater richness and 
closeness of the herbage ; and what realised the anticipations then 
entertained respecting it, and formed what may be termed the 
culminating result, was the comparatively superabundant weight 
of produce, when afterwards cut and ascertained, together with 
the more valuable and abundant pastures of the second and 
present year. 

Towards the end of July, the produce of the field (which was 
originally intended for a hay crop) was cut, and two half-acres out 
of the respective divisions were marked off, in as nearly as pos- 
sible corresponding degrees of quality of soil ; and the produce 
of each half-acre weighed, respectively, of the mixed grasses 
division, 102 stones; and of the rye-grass division, 87 stones; which 
leaves 15 stones in favour of the former. The hay was of unex- 
ceptionable quality, and was eaten with equal, if not better, relish 
than the other. The after-math, which was very abundant, was 
depastured by a promiscuous herd of live-stock ; and it was 
observable that the grass was uniformly relished, 

2d Year . — The pasture of this year, obtained from the new 
mixture, was so superior to the other division of the field, that two 
well-known agriculturists early in spring spontaneously offered 
to give 10s. per acre more for the former than for the latter. 

Sd Year. — The general appearance of the pasture-grass for 
this year, obtained from the new mixture, was very much superior 
to the other in the early part of the season ; and even at a late 
period, the verdure and comparative idclmess of this herbage on 
the pasture-land was so apparent, that one must refer it to the 
peculiar raixtui’e of superior grasses and clovers, and not to any 
condition of soil, situation, or climate. 

Tables of Grasses arid Glovers suitable for various Soils. 

I. — For Poor Silicious Sandy Sous. 


Cynosurus oristatus, 

Daotylis glomerata, 

Festuoa duriuscula, 

LoUum Italicum, . 

Lolium perenne, Pacey’s Yariety, 
Trifolium pratense, 

Trifolium prateuse perenae, 
Trifolium repens, . 


Weight Trice Cost, 

in lb, per lb. s. d, 

2 0 16 

2 6 10 

2 6 10 

8 6 4 0 

£) 3 2 3 

2 7 12 

2 8 14 

4 7 2 4 


31 14 7 
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II. — For Heavy Clay and Rich Alluvial Soils. 



Weight 

Price 

Cost. 


in lb. 

per lb. 

8* 

d. 

Cynosurus oristatus. 

14 

9 

1 

14 

Dactylis glomerata, 

2 

6 

1 

0 

Festuca pratense. 

. 3 

6 

1 

6 

Lolium Italicum, 

• 8 

6 

4 

0 

Lolium perenne, Pacey’s variety, . 

10 

3 

2 

6 

Phleum pratense, 

. 2 

6 

1 

0 

Trifolium pratense, 

2 

7 

1 

2 

Trifolium pratense perenne, 

8 

8 

2 

0 

Trifolium repens, 

. 4 

7 

2 

4 


354 


16 

74 


III. — Fob Soils of MEDiim Quality of the above. 




Weight 

Price 

Cost. 


in lb. 

per lb. 

8 . 

d. 

Cynosurus cristatus, 

2 

9 

1 

6 

Dactylis glomerata. 

2 

6 

1 

0 

Festuca duriuscula. 

14 

6 

0 

9 

Festuca pratense. 

1 

6 

0 

6 

liolium Italicum, 

8 

6 

4 

0 

Lolium perenne, Pacey’s variety, . 

10 

3 

2 

6 

Trifolium pratense, 

2 

7 

1 

2 

Trifolium pratense perenne, 

3 

8 

2 

0 

Trifolium repens. 

4 

7 

2 

4 


334 


15 

9 


Foa irimalis may be sown with advantage on either of the above 
soils, in low-lying or shaded situations. 

PJileum pratense^ in small proportion, might also be sown on 
medium soils approaching to a rich alluvial character. 

In the event of seeds of Lolium Italicum not being had 
genuine or to be depended upon, it would be advisable to substi- 
tute, in each of the above cases, the same weight of Pacey’s variety 
of Lolium p&renne. 


REPORT ON THE COMPARATIVE EARLINESS and PRODUCTIVENESS 
OP EIGHT VARIETIES of OATS, WHEAT being a CROP m the 
ROTATION. 


By George W. Hay, Esq. of WMterigg, Melrose. 

[Premium— The Medium Gold Medal.] 

Two years ago I instituted experiments upon seven varieties 
of oats: viz., Potato, _ Sheriff, Berlie, Hopetoun, Blainslie, Sandy, 
and Sarbachla. ^ Having been dissatisfied with the kinds generally 
grown in this district, and feeling that the earlier varieties would, 
he the best suited^ to the climate, provided there were bulk and 
quality united with earliness, I made use of those mentioned, 
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SO as to test their respective values ; and the result showed, in 
combining bulk and quality with earliness, that the Hopetoun 
stood first. Potato second. Sheriff third, Berlie fourth, Blainslie 
fifth, Barbachla sixth, and Sandy last. 

The field on which these experiments were made having been 
in turnips in 1849, and ploughed up for a crop, I thought it a 
good opportunity, by repeating the experiment, to test the 
foregoing one; and having requested Messrs Lawson and Son 
to procure seed for me, of the best description, from rich light 
soil, the same portions of land were sown with the same varieties 
of oats, and the same man who before had sown the seed again 
sowed it in the succeeding year, 1850; so that the experiments 
be considered as having been fairly conducted. 

It may be premised that the field is of a stiff, cold, clay soil, 
with retentive subsoil, having been about ten years ago furrow- 
drained with stones 2^ feet deep and 24 feet apart ; after which 
it was broken up from grass, a rotation taken, and again laid down 
in grass for thi*ee years, in each of which it was pastured with 
sheep and cattle. The lea was ploughed early in the autumn 
of 1847, and sown in the beginning of April 1848, which was 
the year of my first experiment. A Table of results of that year, 
in comparison with the experiment of this year, will be found 
farther on. After the oats were taken from the ground, the 
land was ploughed, and turnips sown the following spring, 
manured with a fair quantity of farm dung and 2 cwt. of guano 

f )er acre. The turnips were stripped, leading off four drills, and 
eaving two, which were eaten on with sheep; and the sheep 
having gone early over the field, it was ploughed in good time, 
and well mellowed with the frost. 

In 1848 I could not procure seed of Early Angus oats in 
time ; but having got seed in 1860, it was sown upon a portion 
of ground which last time was kept for it, immediately adjoining 
and lying between the Sandy and Barbachla ; so that it does not 
in any way interfere with any of the varieties, but occupies the 
space which in the foi'mer experiment was kept for it. 

It may be remarked- that, in the former rotation, one-half 
of the field was in bare fallow wheat, and the other half in oats 
after turnips. The turnips were on that part where, in 1848 
and 1850, the Potato, Sheriff, Berlie, and Ilopetoun oats grew ; 
and the wheat on that part occupied by the Blainslie, Sandy, 
Early Angus, and Barbachla. 

The portion of ground which each variety occupied was found 
by measurement to be three quarters of an acre imperial; and 
as in the former experiment the seed was sown by the hand, 
the party sowing it was directed to take the same grasp of 
each kind, that it might be known how far the different 
kinds went. 
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The q^aantity of seed used upon each portion was thus : — 

Bush. Tenths. Weight per bushel. 


Potato, 

4 

H 

44i lb. 

Sheriff, 

3 

H 

424 

Berlie, 

... . 4 

H 

44 

Hopetoun, 

4 

H 

424 

Blainslie, . 

5 

2 

42 

Sandy, 

4 

n 

42 

Early Angus, . 

4 

2 

434 

Barbachla, 

5 

8i 

39 


The first four kinds were sown upon the 264, and the other 
four upon the 27th March, and all dry and well got in. 

Upon the 20th April 1 found all the varieties brairded, the 
Sandy being farthest advanced. 

On the 25th April I examined the brairds, and found the 
Sandy still aJiead of the others, the Berlie next, and the Hopetoun 
the worst. 

On the 6th May the brairds stood thus: The Sandy first, 
Berlie second, Blainslie third, Barbachla fourth, Early Angus 
fifth, Potato sixth, Sheriff seventh, and the Hopetoun worst ; thus 
giving an entirely new feature to this experiment from the one 
conducted two years ago — the Sandy then being, with the 
Barbachla, the worst ; whereas now the Sandy is first, and the 
Barbachla fourth. 

On &e 18th May, the weather having been cold and bleak 
ever since the last examination, the brairds were precisely the 
same as before, excepting that the Barbachla stands third, and 
the Blainslie fourth. 


On the 5th July I went to test the degree of strength of each 
variety, as also to see how many of the kinds were in ear, and 
found the Early Angus in ear, also the Sandy, Sheriff, and 
Berhe, but not so far advanced; and the Potato, Barbachla, 
Blainslie, and Hopetoun, quite behind. Thus the relative position 
each occupied at that time was, as to earing— 1st, Early Anffus ; 
2d, &ndy; 3d, Sheriff; 4th, Berlie; 5th, Potato; 6th, Barbachla: 
7th, Blainslie ; 8th, Hopetoun. And as to strength, I found to 
appearance that the 1st was Berlie; 2d, Hopetoun; 3d, Potato: 
Sh’£adila^^^’ Blainslie; 6th, Early Angus; 7th, Sandy; 

+ 1 , Sandy and Berlie were reaped; on 

the ^Ist fte Potato, Early Angus, and Barbachla; on the 23d 
Hopetoun; and on the 26th the Blainslie. On 
the 2d beptember I counted the sheaves on the different portions 
and weighed a cart-load of each variety, consisting 
of 192 sheaves, taken from eight different parts along the ridges, 
so that a fair calculation might be made of the produce grown 
upon the whole portion, or per acre, and the results were : — 
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The Potato yielded 

644 sheaves, 192 sheaves weighing 

Cwts. 

14 

St. 

0 

Sheriff 


552 

99 

}> 

14 

4 

Berlie 


604 

99 

99 

13 

2 

Hopetoun 

» 

536 

99 

99 

15 

2 

Blainslie 

99 

612 

99 

99 

14 

2 

Sandy 

99 

508 

99 

99 

13 

6 

Early Angus 

99 

498 

99 

99 

13 

2 

Barbachla 

99 

565 

99 

99 

12 

4 


The pi'oduce of the different 

kinds 

from the 192 

sheaves, 

good and light corn. 

was 

this : — 






Busb. 

Tenths. 

Weight per bushel. 

Light Corn. 

Potato, 


13 

9 

43 Ih. 

27 lb. 

Sheriff, 


17 

6 

43 

34 

Berlie, 


13 

7 

42 

B6i 

Hopetoun, 


15 

64 

41 

36 

Blainslie, 


12 

74 

38 

36 

Sandy, 


13 

64 

41 

35 

Early Angus, 


14 

04 

40 

33 

Barbachla, . 


11 

9 

37 

33 


The produce, therefore, per acre of straw and corn, and of 
good and light corn, was this : — 


Potato, 


Tons. 

3 

Cwts. 

2 

St. 

4 

Lb. 

12 

Bush. 

69 

Tenths. 

0 

Sheriff, 


2 

15 

4 

9 

65 

8 

Berlie, 
Hopetoun, , 


2 

15 

4 

8 

55 

5 


2 

16 

6 

1 

56 

5 

Blainslie, 


3 

0 

4 

6 

52 

2 

Sandy, 


2 

8 

4 

0 

47 

0 

Early Angus, 


2 

5 

6 

8 

48 

2 

Barbachla, 


2 

9 

0 

4 

45 

1 

The mealing quality of each kind was also 

tried, 

and found 

be as follows : — 

Potato yielded, per 6 bushels. 




St. 

11 

Lb. 

H 

Sheriff, 

99 

99 




9 

9 

Berlie, 

Hopetoun, 

99 

99 




10 

64 

99 

99 




10 

9 

Blainslie, 

99 

99 




8 

134 

Sandy, 

99 

99 




10 

8 

Early Angus, 

99 

99 




9 

74 

Barbachla, 

99 

99 




9 

9 


The Table for 1850, which accompanies this, shows the results 
of all the eight varieties. 

The Hoj^etoun gives more bulk of straw and corn from 192 
sheaves than any of the others, but is deficient in the number of 
sheaves on the three-fourths of an acre to all, with the exception of 
the Sandy and Early Angus. It yields more corn per acre than the 
others, excepting the Potato and Sheriff ; while it stands third in 
bidk of straw per acre, being next to the Potato and Sheriff ; and 
it gives next to the Potato in regard to meal from the 6 bushels. 

The Sheriff stands next to the Hopetoun in bulk of straw and 
corn from the 192 sheaves, giving considerably more com from 
that number, and having more sheaves on the three-fourths of an 
acre ; but while it is rather less in weight of straw per aero, it yields 
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about 10 bushels more corn. It is deficient in meal to all, with the 
exception of the Blainslie and Early Angus ; but gives, with the 
Potato, the greatest weight per bushel. 

The Potato^ while it is deficient to the Hopetoun and Sheriff in 
bulk of straw and corn from the same number of sheaves, (192,) has 
by far the greatest number of sheaves on the three-fourths of an 
acre, giving the heaviest weight of straw, and the greatest number 
of bushels per acre, with the most meal from 6 bushels. 

The BlainsUe is next to the Hopetoun and Sheriff in bulk of 
straw and corn, but is deficient in gift of corn from the 192 sheaves 
to all the others, excepting the Barbachla ; but there are more 
sheaves on the three-fourths of an acre than any, with the excep- 
tion of the Potato, and it yields less meal from 6 bushels than 
any of the other varieties. It will be seen, however, that per acre, 

, although it gives considerably less corn, it bulks well as to straw, 
being next to the Potato in that respect. 

The Berlie^ although it gives much less than most of the others 
in bulk of straw and corn, yields well in corn from 192 sheaves ; 
and on account of the large number of sheaves on the three-fourths 
of an acre, it holds a good place among the others, both in weight 
of straw and quantity of com per acre. It also meals well ; and, 
with the Sandy, is the earliest variety. 

The Sandy^ Early Angus^ and Barhachla are very much alike, 
and not at all to be compared with the others ; being not only 
deficient in bulk of straw and corn from 192 sheaves, but also 
by the acre. 

Thus, taking into account bulk of straw, gift of corn, and earli- 
ness, it will be seen that the varieties rank thus 1st, Sheriff; 
2d, Potato; 3d, Hopetoun; 4th, Berlie ; 6th, Blainslie; 6th, 
Sandy ; 7th, Early Angus; 8th, Barbachla. 

The Table of results for 1848 and 1850 show that in bulk 
of straw and corn from 96 sheaves, (from which number the 
table of results in 1848 was made up,) every variety has increased 
in the latter year over that of 1848, with the exception of tho 
Blainslie, which is one stone less, and of the Barbaclila, which is 
precisely the same as it was before. In the case of the com- 
bined quantities of good and light corn from the same number of 
sheaves, the Potato, Blainslie, and Barbachla have fallen off; 
while with regard to weight per bushel, all have either remained 
the same or have increased, with the exception of the Barbachla, 
which is half a pound less. 

The opinion X have fonned from these experiments, as well as 
trora previous observations, is, that upon stiff clay soil the early 
varieties which combine weight of straw and corn, and which the 
first four varieties do, are the best suited for this district, and 
ought to be more cultivated than they have hitherto been and 
that the last four varieties, from their great deficiencies, m all 
respects, are less woi^tliy of being retained. 
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REPOET OF EXPERIMENTS on the COMPARATIVE EARLINESS and 

PRODUCTIVENESS op DIFFERENT VARIETIES op BARLEY. 

* 

By Mr John Mxtchell, Wester AWes, Elgin. 

[Premium — ^Five Sovereigns.] 

Each district of a country, and every variety of soil in that 
district, has perhaps some particular variety of grain more 
congenial to its peculiar circumstances than any other kind that 
might be cultivated upon it , and it is matter of common observa- 
tion that there are some varieties of particular grain which 
establish themselves in a district and exclude the cultivation 
of all others. In Morayshire, where the experiments now to 
be reported on were made, barley is extensively and successfully ^ 
grown — the varieties most commonly cultivated being the 
Common and Chevalier. Chevalier is thought more suited to a 
heavy description of soil, and should be early sown. The 
Common is considered best adapted for light soil, and, being 
early of ripening, may be sown later than the Chevalier. 

In order to put these popular notions to the test in regard 
to those two varieties of barley, the two first experiments were 
instituted. 

The soil upon which experiment No. 1 was made, forms the bed 
of an old loch. The loch ^ was drained about twenty-five years 
ago, but the land was not dried, and was very unproductive until 
furrow-drained by me in 1840. This soil is of a light sandy 
description, on a subsoil of sandy clay, so that, until furrow- 
drained, the surface was easily made wet by rain, and remained 
long in that state, making the land very unproductive. Since 
it has been drained, it produces fair crops of every description,* 
and is yearly improving. In 1848, the part of the field experi- 
mented on with barley was under a crop of potatoes. In the 
following year, the barley having been sown as early as the 
10th of April, and the Chevalier variety being expected to give 
the best crop, the whole field, with the exception of a quarter acre, 
was accordingly sown with that variety — the quarter acre being 
sown with Common barley ; but it will be seen from the Table 
that, over a field of 20 acres, there would have been a consider- 
able gain in the produce of grain had it been all sown with 
Common barley instead of Chevalier, although the straw of the . 
Chevalier gave the greater return. 

Experiment No. 2 was made upon a different part of the farm, 
about a mile distant from Experiment No. 1, the soil being a poor 
gravelly loam, with a hard gravelly bottom. The field grew a 
crop of turnips in 1848, which was half eaten off with sheep, and 
half carted off to cattle. The four lots were upon four adjacent 
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ridgeSj each 10 yards wide and 121 yards long, making a quarter of 
an acre to each lot* Here again the Common and Chevalier varieties 
were put in competition, and tested together at two different periods 
of sowing. The Table gives the results, and, like the former 
experiment, the early Common has the advantage in grain, 
but not in straw, while the late-sown Chevalier has the advantage 
over the late-sown Common in both grain and straw. This is 
again contrary to the popular idea in such cases, and shows the 
advantage of precise experiments. 

Experiment No. 3 was made on the same farm, but on a different 
soil from either of the foregoing — being a clay loam of good quality, 
on a partially porous clay subsoil. The field was furrow-drained 
in 1839, and afterwards subsoil ploughed. It carried a crop of 
Swedes in 1848, after wheat. The ground for the Swedes was 
prepared in the usual way, and manured with 30 loads of farm 
manure in the drill, with cwt. guano and 5 bushels of bone- 
dust per acre, mixed together, and sown over the dung. The crop 
of Swedes was about 30 tons 'of bulbs per acre. In order 
as little difference as possible mi^t exist in the nature and* 
quality of the lots on which the different varieties of the barley 
were to be sown, one ridge, of 10 yards wide and 121 yards 
long for each, was chosen at one end of the field, where the soil 
was very eqnal and similar in all respects, and the lots lying 
contiguous. Each lot contained one quarter of an imperial acre, 
and was sown with 1 bushel of grain, with the exception of 
lot 10, containing the Chili barley, of which there was only sown 
one-fourth of a bushel on one-sixteenth of an acre. The Black 
barley seed was the produce of a very small parcel which was 
sent by post to me from England in 1847, which I dibbled; and 
in the following year, when the produce reached about 1 bushel, 

I took the bushel for the seed of the experiment. The seed of 
the Six-rowed barley, Yictoria here, Italian, Annat, and Chevalier 
(No. 2) barley, were grown on a clay soil in Mid-Lothian. The 
Common and Chevalier (No. 1) were grown for two or tlirco years 
on the farm without cliange. The Old English was from the 
county of Stirling, grown on a late clay soil, and was the stock of 
the sample which carried the first prize at the Stirling competi- 
tion for seed ^rain in the spring of 1849. The Chili was a small 
parcel direct from that country in 1848, and grown on the farm 
that year, thinly dibbled, — the pi^oduce being the seed for experi- 
ment. The Table gives the results of this experiment. It 
will be seen that, with the exception of the Black and Chili 
varieties, the difference among all the kinds as to the quan- 
tity of grain is very trifling, and might have arisen had. the 
whole field been sown with the same variety. It must be 
remarked that the field was in the highest state of cultivation ; 
and, as the season was particularly fine, it is possible that 
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3 bushels of seed -would have given a larger acreable produce, 
and fully as fine a quality, of grain. The whole was sown in 
one day ; but there are considerable differences in the earliness 
of ripening — the Old English, from a late soil and climate, being 
the first, with the exception of the Chili ; the Common being 
only two days later, and the Chevalier nine days. The Old 
English has also the finest grain, having least light grain, and 
the heaviest sample by 1 J lb. It is, however, deficient in bulk 
of straw; but this is no great drawback in the circumstances, 
the whole of the varieties being heavy of straw, and much 
lodged. Black and Chili barley seem quite unsuited for this 
soil and climate. Every year the Black barley was sown, the 
produce was inferior to the seed; and the quality of crop 
1849 was very coarse, light, and inferior, and the produce 
also less than any of the others. The colour was yearly 
becoming fairer; and it is believed that, had its cultivation 
been continued, the peculiarity in the colour would have dis- 
appeared. The Chili barley also became coarser. Of the 
produce in the experiment, the grains were very large and rough, 
and the weight per bushel little* more than good rye-grass seed. 
The straw was short; and the only advantage it had over the 
other was its being first ripe — no great benefit, considering its 
deficiencies in all other respects. From the whole of the experi- 
ment, it will be seen that the Common and Chevalier varieties 
are the most suited for the particular soil, climate, and season ot 
any of the varieties experimented on — the Old English being 
merely a change of seed of the Common variety; the change 
of seed of the Chevalier also having the advantage of the seed 
of the same variety grown for some years on the farm. All the 
other varieties were inferior to these two in every respect ; the 
experiment, which was conducted with much precision, showing 
that they eould not be cultivated with profit in the same circum- 
stances. 
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REPORT ON REAPING-MACHINES. 

By Mr James Slight, Curator of the Society’s Models, 

The process of reaping the crop in the season of harvest is 
the most engrossing event of the agricultural year, and that 
in which all the other operations of the farm may he said to 
centre. It is not surprising, therefore, that, from the earliest periods 
in the history of agriculture, there have been, from time to time, 
attempts made to facilitate the operation of harvest by the aid of 
machinery, more or less complex, for cutting down the cereal and 
leguminous crops. But it is a fact, not less curious than unaccount- 
able, that this operation of reaping, simple though it may appear, 
continues to be almost entirely performed by the sickle and the 
scythe. There have certainly been example^, both in Britain and 
the Continent of Europe, and more recently to a considerable extent 
in America, of the application of mechanical means to this impor- 
tant purpose, but the attainment of a completely effective reaping- 
machine is an object yet to be sought for. In the present year 
an unusual degree of interest has been produced by two American 
reaping-machines which appeared in the great Exhibition, and 
which, under the general excitement of the period, as well as by 
being studiously brought into view, have had the efect of attract- 
ing a large share of public attention. From the great importance 
of the subject, and the wide distribution of advantages likely to 
arise from a really successful solution of a problem so long sought 
for, the present seems an appropriate time to take a retrospect of 
the progress of the reaping-machine during the past half-century, 
and, by so doing, endeavour to arrive at something like the due 
degree of merit appertaining to the different inventors and opera- 
tors, as well as to establish for Scotland the claim of having pro- 
duced, and for the Highland and Agricultural Society of having 
encouraged, the original of the machines now introduced from 
America- 

Previous to the commencement of the present century, there 
had, even from the period of the Eoman greatness, been occasional 
attempts at the accomplishment of a process by which the grain 
crops might be more expeditiously cut down than by the sickle ; 
but none, it would appear, had ever assumed such a satisfactory 
form as to induce agriculturists to adopt them. Of the structure 
of such abortive attempts at a reaping-machine, little information 
has come down to us^ and that little is vague and unsatisfactory. 
Nor is it of much importance that we are not in possession of 
direct information respecting them, seeing that nothing effective 
had ever arisen out of these attempts. 

Soon after the cemmencement of the present century, when 
agricultural improvements were making progress in every direc- 
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tion, by the extension of the nse of improved machinery to the 
various branches of the artj the important department of the 
harvest operation naturally occupied a share of the inquiries^ then 
going on. Agricultural societiesj too, by the offer of premiums, 
called forth the energies of inventors, both amateur and practical, 
in this particular line. Very early in the century we learn of 
Boyce’s reaping-machine, for which he secured a patent. This 
was based on the revolving-cutter principle ; but the revolver was 
armed with a series of short scythes, which cut the corn as the 
machine moved along. It was destitute, however, of a proper 
apparatus for gathering and depositing the corn after being cut, 
and hence it never reached any degree of success. 

About the same period, one Plunket, a London implement- 
maker, made a similar attempt, also on the revolving principle ; 
but in place of the scythe of Boyce, he adopted a circular cutter, 
toothed like a fine saw or sickle. Being destitute, also, of a proper 
gathering apparatus, this machine acquired no reputation, and 
speedily was laid aside. 

Nearly about the same time, 1806, Gladstone, a millwright, 
of Castle Douglas, Kirkcudbrightshire, brought out a reaping- 
machine that excited much intez'est, and possessed considerable 
promise. Its principle was the revolving circular smooth- 
edged cutter, supported in a cairiage-frame, with two main- 
wheels only. A pair of long horse-shafts projected forward at 
one side, so that the horse walked alongside the standing com — 
thus drawing the machine. The circular-cutter was ingeniously 
overlapped by a sort of shield, armed with pointed prongs, pro- 
jecting in front of the cutter, which served to collect and to hold 
the straw until the cutter had done its work. A complicated and 
peculiar apparatus was applied as a gatherer, to collect and deliver 
the cut com in small parcels like handfuls. This machine, as 
given in the Farm&r^s Magazine^ vol. vii., appears to have possessed 
great ingenuity of contrivance as a whole. Its cutter also appears 
to have been formed on a sound principle; and it was, besides, pi'o- 
vided with an apparatus, by which the cutting edge could be 
whetted as often as necessary without stopping the action of the ma- 
chine. Its gathering apparatus, however, carries too conclusive evi- 
dence that upon that member of the construction the whole design 
had failed, and the machine sank into oblivion like its predecessors. 

At a still later period Mr Salmon of Woburn brought out a 
reaping-machine, under promising circumstances. In this there 
appears the first indications of a cutter on the clipping prin- 
ciple, combined with an apparatus for collecting and delivering, 
that promised to lay the cut corn in parcels like sheaves 
ready for binding. Although this invention seems to have 
been brought out under the most flattering hopes of success, it does 
not appear to have ever obtained the approbation of the class for 
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whose use it was intended, and has been, like its precursors, almost 
forgotten. 

We may advert to one or two others in their proper order of 
date ; of these the first is that of Mr Scott of Ormiston, factor 
to the Earl of Hopetoun, an amateur mechanician of no small 
merit. During the war, in the early part of the century, he had 
directed his mechanical views to the construction of self-acting 
floating-machines or vessels for the purpose of disabling or 
destroying the fleets or ships of the enemy by stratagem. With 
the peace of 1815 he found that “ occupation gone,” and very 
adroitly turned his talent towards more peaceful objects. Amongst 
these came his reaping-machine, which, like most others, as the 
writer well remembers, was an object of considerable interest for 
a time, although it ended in a failure, like those that had gone 
before. Mr Scott’s machine had a cutter acting on the revolving 
principle, though not a circular cutter, but a wheel carrying sixteen 
small-toothed sickles, and had projecting prongs in front of them, 
like Gladstone’s. He had copied Mr Smith’s imperfect gatherer, 
(an inverted conical drum,) but added to it twenty-four jointed 
prongs or fingers, acting in the form of collectors or rakes, which 
were expected to convey the cut com from the cutter to the 
ground. This machine was supplied with other contrivances, such 
as a brush to keep the cutters free of stubble or weeds, which might 
otherwise h?ive stopped their proper action ; but with all these 
precautions and auxiliary appendages, it is known that the machine 
never performed beyond a mere trial. 

About 1822, Mr Ogle, at Benington near Alnwick, invented a 
machine, by whicli he and a Mr Brown of Alnwick engaged to com- 
bine every act of reaping, except binding and placing the sheaves 
in stock. This machine is reported to have performed very satis- 
factorily in the field upon wheat and upon barley ; but in conse- 
quence of no encouragement being given to the makers, the manu- 
meture of the macliine was dropt after the first complete specimen 
was made. The inventor in 1826 published a drawing and 
description of the machine in the Mechanics^ Magazine^ vol. v., 
from which the following abstract is taken. The framework or 
body of the machine closely resembled a skeleton of a common 
cart, with its wheels and shafts, to the latter of which the horses 
were yoked to draw the machine, walking by the side of the 
standing coim- To the right of the carriage was projected the 
cutting apparatus — a light frame, whose front bar was of iron, and 
armed with a row of teeth three inches long, projecting forward ; 
immediately upon these teeth lay the cutter, a straight-edged 
steel knife, equal in length to, and a little more than the breadth of 
the corn to be cut at one passage. By a motion from the carriage 
wheels, this knife was made to vibrate rapidly from right and left, 

TUANS.— JANUARY 1852, O 
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as the machine travelled. Above, and a little before the cutter, a 
fan or vane was, from the same source, made to revolve, which 
thus collected and held the corn to be cut by the knife ; and, 
on being cut, was by the vane carried backward, and laid upon 
a deal platform immediately behind the cutter : here, by the assist- 
ance of a man with a rake, it was collected to the extent of a 
sheaf, and then discharged. 

There is here observable a very curious coincidence in the almost 
perfect sameness, in every point, between Ogle’s machine and one 
of the American reapers, Mr McCormack’s, to be afterwards 
noticed ; the similarity is so perfect that the description of either 
would suit equally well for the other. But the curiosity of it is 
lessened fi:om the consideration that similar coincidences are not 
uncommon afnongst mechanists. 

A case of this kind actually occuiTcd at the period of Mr 
Smith’s invention of his reaping-machine, in Mr A. Kerr of Edin- 
burgh having produced a small model pi’oposed as a reaper, in 
which the cutter and gatherer were exactly on the same principle 
as those of Mr Smith, and were admitted to be so by that gentle- 
man. Kcit’s model, still in the Museum of the Highland and Agri- 
cultural Society, exhibits these two members precisely as admitted ; 
and placed within them is a pair of small wheels, which are all that 
appears for a first mover. That such wheels could ever have served 
the purpose of impelling the action of a reaping-machine seems alto- 
gether improbable,- though veiy applicable as an auxiliary to 
support the cutter at a proper height. To this defect it is easy 
to ascribe the failure of Kerr’s machine, when extended to a 
working size. 

It were easy to extend the number of competitors in this field 
of invention. At the period here spoken of they were numerous, 
besides occasional aspirants since ; but, with the exception of the 
three principal, yet to be noticed, none seem to liave px'occeded 
beyond the formation of an imperfect model. 

Mr Smith of Deanston, afterwards so well known as an agri- 
culturist, came on the field with his reaping-machine in the 
year 1812 , with very considerable promise of success. Mr Smith, 
having been well trained as a mechanician, and being conversant 
in all the mechanical inventions and applications of machinery of the 
period to various manufacturing piu’poses, and having, of course, 
observed the numerous and successful applications of rotatory 
motion in preference to any kind of reciprocating action, wher- 
ever the former could be applied, was very naturally led to the 
adoption of the continuous rotatory action in the construction 
of a reaping-machine. This principle he accordingly did adopt, 
and, although his first trials were not altogether successful, they 
were such as led to a series of improvements that brought the 
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maclilne, as we shall see, to a degree of efficiency which promised 
ultimate success. The Dalkeith Farming Society had previously 
offered a handsome premium for the invention of an effective 
reaping-machine, and Mr Smith became the only competitor in 
1812. In the following year the machine, in its improved state, 
was again exhibited in operation before a committee of the Dalkeith 
Club, when they, although not considering it entitled to the full 
premium, voted to Mr Smith a piece of plate, value fifty guineas ; 
and shortly after, the Highland and Agricultural Society having 
appointed a committee to examine and report on its efficiency, found 
that report so satisfactory that a piece of plate of fifty guineas’ 
value was in like manner voted to the inventor, and at the same 
time a complete model of the machine was lodged by Mr Smith 
in the Society’s Museum. 

In its original form, this machine consisted of a horizontal 
wooden frame of about 7^ feet long and 3 feet wide. Beneath 
this was attached the main axle and pair of broad wheels, of about 
5 feet high, the axle turning with the wheels by means of spring 
and ratcfct, and canying a spur-wheel, which geared into another 
fixed upon a shaft placed above the wooden frame, and parallel to 
the main axle, and thus gave motion to the succeeding movements 
of the machine. This last shaft carried a pair of reversed bevel- 
wheels, loose on their shaft, while they continued both in contact 
with a third wheel fixed on a shaft, placed horizontally above the 
frame ; a sliding clutch on the former shaft brought either of the two 
bevel-wheels, at the pleasure of the conductor, into action with 
that upon the horizontal shaft, by which arrangement that shaft 
was turned to the right or to the left, or by placing the clutch so 
that neither was in contact with it — the third wheel, and its 
shaft remaining stationary. On the forward end of the horizontal 
shaft was placed another bevel-wheel acting upon the pinion 
of an upright spindle ; and this spindle, supported on the forward 
extremity of the horizontal frame, assisted by a three-ribbed iron 
arch raised above the frame, was, by means of the two bearings, 
kept sufficiently steady for its duty of carrying the circular cutter at 
its lower extremity. Here, however, the spindle had a further sup- 
port from a pair of small wheels and frame, placed under the foot 
^f the spind-le, and by a stay of iron procee(iing from the hinder 
part of the frame. ^ The cutter, 5^ feet in diameter, was composed 
of thin steel segments bolted upon am iron ring, and this last was 
surmounted by an inverted frustum of a cone, formed of sheet- 
iron, whose lower diameter was 10 inches less than the cutter, or 
4 feet 8 inches, while its diameter at top was 5 feet 4 inches. 
The front wheels under the cutter were only 14 inches diameter, 
and about as much apart ; their duty was to keep the cutter at 
the regular distance from the ground to which it might be set for 
the time being. The gearing above described was so arranged 
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as to bring out a velocity in the edge of the cutter, such that, for 
every inch of progressive motion of the whole machine, any 
point in the edge of the cutter passed through a space of 9 inches 
in its motion of revolution. The machine was moved by two 
horses yoked to a pole fixed to the wooden frame, and project- 
ing from behind, so that the horses pushed the machine before them 
by drawing with trace-chains from a yoke-bar attached to the end 
of the pole behind them. By means of the clutch and bevel- 
wheels, the cutter could be made to revolve to right or left, and 
the cut com laid down right or left accordingly; convenient 
means were also provided for placing the cutter higher or lower 
at pleasure, by means of a lever that lifted or lowered the cutter 
and conical drum, acted upon by a chain and screw, the latter 
brought to a convenient point at the end of the pole. In 
working, the grain was cut regularly and well. The drum 
revolving with the cutter carried the cut corn round until it 
fell off at the side oft the machine in a pretty regular continuous 
swathe. 

The description here given applies to Smith’s machine, after it had 
imdergone some improvements up to 1814; from that period, at occa- 
sional intervals, it was brought out with I'enewed hopes of success, 
until, in 1835, at the Highland and Agricultural Society’s Show at 
Ayr, it was exhibited in operation with remarkable eclat. Mr 
Smith had now engrafted upon it an important addition, borrowed 
from a machine, which has yet to be described, invented by Mr Mann 
of Raby, Cumberland. This was the attachment of a series of 
rakes placed vertically upon the periphery of the original drum, 
the teeth of the rakes being about 6 inches long. This served 
the purpose of a more certain conveyance of the cut corn to the 
place of delivery at either side of the machine. Although the 
application of the rakes was less efficiently done than in the 
machine from which the idea was taken, their velocity being here 
the same as that of the cutter, they nevertheless seemed to 
facilitate the process of gathering, which hitherto had been imper- 
fect. The experiment was made on a field of wheat in a fair con- 
dition for being cut by a machine. The operation began, not at 
an outside, as was usual, but right in the middle of the field, the 
spectators being placed around the point of commencement ; and 
amongst these the writer had the fortune to be placed. The pas- 
sage of the machine through the field left behind it an open 
lane, where nothing was at first observable but a bare stubble, 
the cut corn being all laid down at one side against the 
standing. Kever, perhaps, did an experiment come off with 
better effect, or greater success ; the general impression was 
that the problem had at last been solved — that Smith’s 
was complete. Not so was It, however, in fact ; for, 
notwithstaindmg the striking effects produced by that day’s trial, 
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the machine remained, and to this day remains, without making 
further progress. 

It is more than probable that the failure of this machine rested 
mainly on the following defective points — 1st, From its great 
length and weight, it was unwieldy in all its movements ; 2d, From 
its great length also, and from the mode of attachment of the 
horses, together with the want of a swivel-carriage either before or 
behind, it was defective in turning at a landing ; and, 3d, From the 
small diameter of the bearing front wheels, and especially from 
these being placed nearly direct under the centre of the revolving 
cutter. This last and important member, when these wheels fell into 
a furrow, ran right into the brow of the adjacent ridge, and thus 
destroyed for the time the whole edge of the cutter, its projection 
before the wheels being nearly 2^ feet. And 4th, It may be stated 
as an objection — namely the price, which probably could not have 
been much under <£^50. 

The next important step in this direction was taken by Mr 
Joseph Mann of Raby, Cumberland, who brought out a reaping- 
machine in 1820, in the state of a working model, before the 
Abbey Holme Agricultural Society, who expressed their approba- 
tion of the design, and advised a horse-power machine to be con- 
structed with some proposed alterations, one of which was that the 
horses should instead of draio the machine, the model having 
been upon the latter principle. These alterations seem to have 
turned out rather unsuccessful, for in 1822 a full-size machine was 
exhibited to the same society ; but the mechanist having endea- 
voured to satisfy too many opinions, his machine became so com- 
plicated that its success was doubtful, and it fell aside till 1826, 
when Mr Mann returned to his favourite method of drawing 
instead of pushing; and from this period to 1830 he was, from 
time to time, engaged in completing his improved design, which, 
from his own statement, at last possessed the four principal points 
of a good reaping-machine. 1st, It preserved the parallelism of 
the line of draught, though that di*aught was applied to one of its 
angles in front ; 2d, A polygonal cutter ; 3d, The gathering process 
from the cutter, performed by a revolving series of rakes ; and, 
4th, The process of stripping the rakes in such manner as to lay 
down the cut corn in a regular swathe by the side of the machine 
as it progressed. 

Mr Mann’^s machine, possessing the above described points, was 
exhibited at the Highland and Agricultural Society’s Show, held at 
Kelso in 1832. On this occasion the writer had ample opportu- 
nity of studying its construction, and also witnessed its trial on 
a small portion of a field of oats, performed under very unfavourable 
circumstances. The portion of the field acted upon had been later 
than the other parts, hence it was left uncut, and was still unripened, 
and withal thought so worthless that cattle had been allowed to 
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traverse it. But notwithstanding all this, the machine perforaied 
the operation of cutting much better than could have been expected 
tinder the circumstances, while the laying of the cut corn in the 
swathe was performed very regularly. In working up-hill, and 
especially in crossing the ridges, its operation was less satisfactory ; 
and on the whole, although the trial called forth much approba- 
tion, the judges could not take upon them to recommend a pre- 
mium. Nevertheless it must be admitted that, making allowance 
for Mr Mann being only an amateur mechanic, and having con- 
structed the machine almost entirely by his own hands, it could 
not be expected to be other than a rude specimen of mechanism, 
and, therefore, not capable of doing all that the principles involved 
ought to have brought out : it deserves, however, to be looked upon 
as possessing the germs, at least, of the four joints which its 
author held to be the ultimatum sought for in a reaping-machine. 
It is the opinion of the writer also, in looking back, that the prin- 
ciples of that machine, in the hands of an able mechanician possessed 
of capital, (for of that commodity, like many others of his kind, 
the inventor was deficient,) might have placed it foi’emost in the 
competition for the solution of the problem. 

As it may be interesting to those who may yet turn their atten- 
tion to the construction of the reaping-machine, the following de- 
scription is given from the writeris original paper, published with 
drawings in the Journal of Agriculture, which for more minute 
details may be consulted by the machinist.* In Mann’s machine, 
the cutting process is performed on the revolving principle ; but 
instead of a circular cutter like Smith’s, one of a polygonal form 
had been preferred, having twelve equal sides. By this form of 
cutter the action upon the standing com is somewhat different 
from that of the perfectly circular cutter: with the latter the 
cutting edge is constantly and equally acting upon the standing 
corn, but with the polygonal the effect is a rapid succession of 
strokes, arising from the inclination of the cutting edges in the 
sides of the polygon to each other ; for, as will readily be under- 
stood, from the angles of the polygon being farther from the 
centre of revolution than any point in the straight side thereof, 
any opposing body, as a stalk of corn, will be forcibly acted 
upon when the angle is passing the stalk; and, if passing 
without completing the separation, the progressive motion of 
the whole machine will not only keep the edge in contact through 
the first half of the passing side of the polygonal edge, but as 
the next angle approaches the stalk, it will receive the more 
impressive stroke from the remaining half side to complete the 
severance — and so of all the rest. 

The cutter is formed in twelve separate segments of thin steel 
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plate, fixed upon tbe extremities of a corresponding number of hori- 
zontal arms attached to a vertical revolving shaft. The joinings 
are formed by the ends of the segments lapping over each other, 
and situate posteriorly to the angles of the polygon in relation to its 
motion of revolution. The segments of the cutter were attached 
to the revolving arms by means of a slender slide-bar of iron, 
riveted on to each end of the segment ; and these sliders, two 
together, being those of the contiguous ends of two segments, were 
passed through a clasp in the ends of the arms, and there secured 
by a pinching screw. This mode of attaching the cutter rendered 
the removal for sharp^ing extremely convenient, as a whole spare 
set of the segments could be carz'ied with the machine, the change 
of the one set for the other being capable of accomplishment in a 
few minutes. The cutter, when completed with all its segments, 
was 4^ feet diameter ; and taking the rate of progressive motion 
at 2^ miles per hour, the cutters made 175 revolutions per 
minute, which corresponds very nearly with the rate in Mr Smith’s 
machine. 

The framework of Mann’s reaper was of rather irregular con- 
struction : in plan its form was that of a trapezium, the sides 
parallel, the back at right angles to them, and the front side had 
the acute angle at the left or nigh side, and to that the draught 
was applied by means of a pair of horse-shafts. This framework 
was supported on three principal wheels : of these, two had a 
diameter of 3 feet, one being on each side towards the rear, 
but that on the oft-side about a foot in advance of the other, and 
from the axle of it alone the movements of the woi'king parts was 
derived. The third wheel had a diameter of 2 feet, and was 
attached to an upright or rather a sloping swivel shaft, placed in 
connection with the acute angle of the framewoi'k, and to which 
the horse-shafts were firmly attached — making thus to the machine 
a swivel or fore-carriage, by which it could be directed or turned 
round in a small space. A fourth and much smaller wheel or 
roller worked in the fore-end of the perch that extended from the 
lower part of the framework, and on which rested the foot of the 
cutter-shaft directly over this fourth wheel ; but of its utility there 
are doubts. 

One of the peculiarities of this reaper was the application of 
the revolving rakes to gather the corn as it fell from the cutter. 
This was accomplished by the construction of a skeleton cylinder, 
placed over and revolving concentiically with the cutter upon the 
upright shaft of the latter,* but independently of it, and with a 
different velocity. The cylinder was mounted with 25 rakes 
attached to it in a vertical position, each rake having 10 teeth of 
about 6 inches long. The revolutions of the rake-cylinder were 
made in the same direction as the cutter, but at a rate only as 
one to seven of the latter — namely, about 28 per minute. To com- 
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plete tte gathering part of the process, a second and fixed rake or 
comb was attached in a vertical position to the near side of the^ 
framework. The wooden teeth or prongs of this comb were of 
considerable length, and were projected horizontally between the 
lines of teeth in the revolving rakes. In the latter also a ring of 
light wire was carried round each row of the teeth horizontally, 
having an attachment to every tooth about 2 inches from its root; 
and as the point of the prongs of the comb lay within or nearer to 
the centre of revolution than those rings of wire, not a single 
straw could escape the comb, but were all regularly stript from off 
the rakes as they came round. The cut and gathered corn was 
thus regularly laid down in a continuous swathe, the stalks of grain 
lying parallel to each other, and nearly at right angles to the line 
of progress of the machine. 

The gearing of this machine was extremely simple. On the 
axle of the off-side carriage-wheel, already alluded to, was fixed a 
bevel-wheel of 56 teeth, which acted on a horizontal wheel of 28 
teeth ; and upon the vertical shaft of this last were mounted two 
pitch or chain wheels, the one of 8 teeth, the other 28 ; these, by 
means of two pitch chains, acted upon two other wheels of 21 and 
9 teeth respectively, placed upon the rake-cylinder and upon the 
cutter-shaft, bringing out the velocities before named for the two 
members. Besides these active motions, there was provision by 
means of levers, by which the height of the stubble could be regu- 
lated almost instantaneously, and the i*evolving parts thrown 
out of gear, and also for raising or depressing either side of the 
machine, to suit the rounding of ridges and deep furrows. The 
power required to draw this reaper was one horse, and with this 
it cut down a breadth of 3 feet ; so, taking its rate of travel at 
miles per hour, its performance, by calculation, is limited to 
9 acres in 10 hours, or thereby ; but in actual work it might not 
exceed 7 acres in that time. 

Of all the reapers hitherto taken notice of in this paper, it is 
believed that not one of them was ever worked throughout a 
harvest. Even Smith’s and Mann’s machines, which were the 
most perfect, do not appear to have been worked beyond a few 
hours consecutively ; their actual capabilities, therefore, seem never 
to have been properly tested. 

The year 1826 may be held as an era in the history of this 
machine, by the invention, and the perfecting as well, of a really 
effective mechanical reaper. This invention is due to the Rev. 
Patrick Bell, now minister of the parish of Carmylie in Forfar- 
shire. The principle on which its cutting operation acts is that of a 
^6S of clipping shears. When the machine had been completed, 
Mr Bell brought it before the Highland and Agricultural Society, 
wfe appointed a committee of its members to inspect its operation 
in the field, and to report. The trials and the report being 
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favourable, tbe Society awarded the sum of £50 to Mr Bell for 
bis invention, and a correct working model of tbe macbine was 
subsequently placed in the Society’s Museum. Tbe invention 
shortly worked its way to a considerable extent in Forfarshire 5 
and in the harvest of 1834, the writer, in a short tour through 
that county, saw several of these machines in operation, which 
did their work in a very satisfactory manner. Dundee appears 
to have been the principal seat of their manufacture, and from 
thence they were sent to various parts of the country. It is 
known, also, that /our of the machines were sent to the United 
States of America, and this circumstance renders it highly pro- 
bable that they became the models from which the numerous 
so-called inventions of the American reapei's have since sprung. 
At the great fair or exhibition held at New York in 1851, 
not fewer than six reapers were exhibited, all by different hands, 
and each claiming to be a special invention ; yet, in all of them, 
the principal feature — the cutting apparatus — bears the strongest 
evidence of having been copied from Bell’s machine. There are 
slight variations, as might naturally be expected, in the cutters, 
but the original type is evident throughout. It is remarkable, too, 
that in Hussey’s reaper, which, by the American reports of the fair, 
appears to have been the first of the kind brought out in the 
Union, there is the closest possible resemblance to Bell’s, the 
original ; but, as we shall have occasion hereafter to notice, it is 
but an imperfect though cheap imitation. 

Nothwithstanding the perfection of Bell’s reaper, it has rather 
unaccountably been allowed by our agriculturists to fall into 
disuse, and only in a few cases have its operations been kept 
up to the present time. One of the most interesting of these 
is that of Mr J. BelF of Inch-Michael in the Carse of Gowrie, 
a brother of the inventor. Mr Bell has a strong natural bias 
towards mechanics^ and during fourteen years, in which he has 
X’egularly worked his reaper, he has taken a particular pleasure 
in seeing it put in proper working order at the commence- 
ment of the harvest ; so prepared, it is then managed with 
perfect success by any ploughman of ordinary intelligence. By 
these simple precautions, Mr Bell has been enabled in the most 
satisfactory manner to reap on an average four-fifths of all his 
grain crops every year ; the remaining fifth, more or less, accord- 
ing to the season, being too much laid for. the machine, has 
been rea{)ed by the scythe — ^no sickle having been used on his 
farm during all this period. The expense of machine-reaping 
has, in this case, been found not to exceed 3s. 6 d. per imperial 
acre. Under these favourable views of the efficiency and economy 
of Bell’s reaper, a question naturally arises, What has been the 
cause of such a machine falling so much into disuse? One 
obvious reason is, that all the best reaping-machines herein 
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referred to may very appropriately be said to have appeared 
before their time — that is to say, before the subject on which they 
were to act had been prepared for their reception. In the first 
quarter of the present century, fun^ow-draining, levelling high 
ridges, and filling up the old deep intervening furrows, were 
only beginning to assume their due prominence in the practice of 
agriculture; and so long as these improvements remained in 
abeyance, the surface of the land was very ill suited for such 
operations as that of a reaping-machine. Hence serious obstacles 
were presented to its application; but as these are fast being 
removed, there is a prospect of a more successful application 
of machinery, of whatever kind, being now brought to bear 
upon the field operations of the farm. 

Whatever be the causes that may have operated against the 
extension of Bell’s machine, we have seen that, in the hands of a 
good manager, one of them has served well during a period of 
fourteen years, and it seems capable of serving at least fourteen 
more, thus holding out a strong recommendation to the re-adoption 
of it, or some other equally good or better, if such may bo found. 
To enable our readers to form a just conception of the construction 
and principles of Bell’s machine, and to compare it wuth those now 
being introduced after the Amezdcan copy, the annexed plate is 
given, showing a full view, in perspective, of Bell’s reaper in its 
most approved form. The machine consists, first, of an open car- 
riage framework of carpentry about 4 feet wide, the same in length, 
and about 3 feet high, marked a aa am Plate Y. This is sup- 
ported on two principal wheels h S, about 4 feet in diameter, and 
two minor wheels c c, 18 inches in diameter, supporting the forepart 
of the carri^e, to the front bar of which the cutting apparatus is 
attached. The axle of the main wheels pisses quite through the 
carriage-frame, and supports it by turtiing in bearings, fixed to 
the middle horizontal bars, on either side. On this axle is fixed 
a bevel wheel e, 20 inches in diameter, turning with the main 
wheels and axle, and gearing into the bevel pinion jf, fixed upon 
the sloizing shaft which, at its lower end, carries a short crank 
h. This last, by means of the connecting-rod f, gives the vibrat- 
ing motion to the cutter-tail bar A, to which bar the tails of the 
movable blades of the series of shears are loosely jointed. 

- The bevel-wheel e gives motion also to the small sloping shaft 
Z, through a pinion not seen in the figure ; and at the upper end 
of this shaft, by means of the small mitre-wheels, motion is given 
to a small horizontal shaft on the end of which a combination 
of three bevel-wheels and clutch, at^', gives motion to the first 
•web^roller, making the web o (which is here represented as broken 
0® to expose the parts below) revolve to right or left, as desired. 
TW web, when in action, is stretched over the two rollers n n. 
The fight iron bars q serve to carry tbe revolving fly or vano 
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to collect and carry the cut corn to the weh. The vane derives 
its motion from a pulley fixed on the extreme end of the small 
shaft p, another being fixed on the extremity of the axle of the 
vane ; and a small band passing round these pulleys, completes 
the motion. The vane is readily adjustable to suit any height of 
grain, and also to distance horizontally, to suit the delivery of the 
cut grain upon the web. This machine is worked by two horses, 
pushing it before them by means of the pole to which they are 
yoked by the common draught-bars. In its original form, a cas- 
tor or swivel-wheel was attached under the machine, and brought 
to bear up the hind-part of it from the ground, by a rack and 
pinion worked by a handle. The intention of this was to obviate 
a supposed difficulty in turning the machine. Experience, how- 
ever, has shown that the supposition was groundless. The swivel- 
wheel has been laid aside ; and as one of the main wheels neces- 
sarily required the convenience of being disengaged from the 
gearing that drives the cutter, &c., the same disengagement serves 
to make the machine turn with all requisite facility. 

The cutter consists of a fixed bar of iron r r, 6 feet in length, 
so that it projects over and clears a passage for all the bearing 
wheels and other projecting points in the machine. The bar is 
strongly attached to the fore-part of the framework by two Iron 
brackets, and to the bar are firmly bolted the 13 fixed blades 
of the she^brs. The 12 movable blades are likewise attached 
to the same bar, each upon a joint-bolt. Each of these last 
blades is prolonged backward in a tail-piece, till they rest in the 
vibrating bar where the extremity of each tail rests between 
two pegs, which serve as a secure but simple and loose joint for 
it. Such are the different motions of the machine, and, when in 
operation, the effects are as follows : — The main or driving wheels 
being nearly 4 feet in diameter, one turn of these carries 
the machine in its progressive motion over 12 feet of surface. 
The bevelled-whccl and pinion e and / being in the proportion 
of 6 to 1, the crank and cutter- tail bar will make six vibra- 
tions in the time that the machine moves over 12 feet ; but as 
the movable blades of the shears cut both ways, they will 
each make 12 cuts in the same time, each cut extending to 12 
Inches forward ; and as the cutting-blades are 14 inches long, 
the uncut corn can ne^er reach the root or joint-end of the shears, 
to produce choking. The revolving vanes in front serve to catch 
hold of and retain the corn against the onward pressure of the 
cutter, hut their chief duty is to assist in laying the cut corn upon 
the endless web. The duties of the web are very simple, being 
merely to convey the cut corn to right or left, and to deliver it 
upon the ground, which it does with a regularity perfectly suffi- 
cient for the purpose of being gathered into sheaves. 

In the process of woi’king this machine, Mr Bell’s practice is to 



196 


REPORT ON REAPlNO-MACBtlNES. 


employ one ma;n driving and conducting the machine ; 8 women 
are required to collect the cut com into sheaves, and to make bands 
for these sheaves ; 4 men to close and hind the sheaves, and 2 
men to set them up in stocks — being in all fourteen pair of hands, 
besides the driver of the horses, whose time reckons along with 
them ; and the work performed averages 12 imperial acres per 
day. These data have been obtained from fourteen years’ 
experience of the machine, and have therefore a strong claim 
upon the consideration of the farmer. The expense in money 
for reaping by such a machine will of course vary a little with 
the rate of wages ; but, on an average, it may be taken at three 
shillings and sixpence an aci-e, including the expense of food to 
the workers. This, in round numbers, may be taken at a saving 
of one-half the usual expense of reaping by hand, at the lowest 
calculation ; and the saving on a farm where there might be 100 
acres of cereal and leguminous crop would do more than cover 
the price of a machine of the best quality in two years. 

The importation of two reaping-machines from America has 
already been adverted to, as also their resemblance in prin- 
ciple to that of Bell’s, leading, when coupled with other circum- 
stances, to the conclusion, that not only those two imported, but 
all the reaping-machines now used in the Union, are based upon the 
same principle which is the leading feature — the cutter — in Bell’s, 
In the American machine, the framework is so constructed and 
arranged that the horses draw the machine, walking by the side 
of the standing corn, as in Mann’s, and others already referred to ; 
but that change in the application of the power, as well as the con- 
struction of the whole framework, are mere matters of detail, with- 
out at all touching the principles recognised by the Highland and 
Agricultural Society in the award given in favour of Mr Bell’s 
machine. It must be observed, too, that the oldest of the American 
reapers — Hussey’s — contains nothing beyond the cutters, and that 
is essentially Bell’s, with this very unimportant difference, that the 
cutting-blades, instead of acting from centre-bolts, are fixed dead 
upon a vibrating bar, corresponding to the bar so named in the 
description of Bell’s, and of course move along with that bar, 
producing that everyday form of shears — the parallel motion 
shears. The maker has stopt short at that point where all 
inventors in this field of mechanics have found their greatest 
difficulty — the collecting and delivering the corn after, being cut ; 
for in all attempts at machine-reaping, the cutting process seems 
to have presented little if any difficulty ; but it was not until Bell’s 
and Mann’s machines came upon the field that anything appeared 
deserving the name of a collecting and delivering apparatus. 
Mr^ Hussey, it would appear, had met the same difficulty, but, 
taking a short method of obviating it, be gives forth bis machine 
with the cutter only, leaving all the after-details to be per- 
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formed by manipulation. By thus leaving tho machine in a 
half-completed state, he is obliged in most cases, it is under- 
stood, to employ besides the driver two men upon the machine, to 
collect and deliver. In consequence of these half-measures of 
construction, the framework and gearing of this and all the other 
American reapers are very simple, and, as a matter of course, very 
similar to the original, excepting such changes as are required to 
let the horse walk in front by the side of the standing corn. 

McCormick’s machine, which, on its first appearance in England, 
had the cutters nearly identical with the one above described, has 
latterly been fitted with one long straight-edged and finely-ser- 
rated cutter, giving apparently a new character to the machine, 
though in fact it is no more than engrafting a new idea upon the 
original — Bell’s. Mr McCormick has also gone a step beyond his 
neighbour, Mr Hussey, by taking from our original also the 
revolving vanes in front for collecting and holding the corn to tho 
cutter. By these means the machine is made more effective, and 
operates with the assistance of one man upon the machine besides 
the driver. In all other respects It is not sensibly different from 
the other. Of the other reapers incidentally alluded to as of Ame- 
x'ican construction, and judging from the published figures of each, 
they stand — two with the revolving vanes, like McCormick’s, and 
two without, like Hussey’s. Of the actual performance of the two 
Transatlantic visitors little can yet be said, neither of them having 
yet performed a day’s work in this country — and by that alone can 
their proper value be determined. The first Is given out as capable 
of cutting 15 acres a-day, with two horses walking at the rate of 
2| miles an hour. The second is warranted to the same extent, 
with the same power walking at the same rate. But these results, 
so far as this country is concerned, can only be of necessity the 
result of calculation, seeing they have not done a day’s work ; and 
as we have seen that Mr Bell’s well-tested machine should, by 
calculation, cut 18 acres a-day, with two horses walking miles 
an hour, whereas in practice it can only accomplish 12 acres, it is 
not unreasonable to suppose a like shortcoming between calcula- 
tion and practice, bringing the x’esults, in the case of the Americans, 
down to 10 acres, or even less, as few farm-horses will be found 
to continue to walk even at 2^ miles an hour. The price of 
Hussey’s machine is quoted by the makers at i21 ; that of 
McCormick at It is diflScult to see how such a difference of 

value can exist in two machines differing so little from each other 
in their general structure and performance. 

A sketch has here been given of the progress, through half a cen- 
tury, of the attempts to establish an effective reaping-machine by 
British machinists ; and it has been shown that the latest and most 
successful of them, though sanctioned and rewarded by the High- 
land and Agricultural Society, yet has, from some undefined 
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cause, been suffered to be almost neglected by both agricul- 
turists and machinists ; fortunately, however, a successful practice 
of fourteen years has amply established its true and valuable 
character, in this interim our American brethren have been, in 
the usual Western phrase, going ahead; and, amongst many sub- 
jects, with that also of the reaping-machine. Two of them, sent 
to the Exhibition, stirred up the whole agricultural body of Bri^ 
tain — aided greatly, no doubt, by the universal excitement under 
which the entire community then laboured. But however merito- 
rious these reapers may have been, they still are but copies, and 
imperfect ones, of that machine which had previously acquired 
the highest degree of merit in this country. This claim is made, 
not with any view to disparage the exertions of the Americans, 
or to undervalue their mechanical productions — the importance of 
which, in all departments of the arts, is already known over 
the civilised world, but simply with the view of establishing a fact, 
and attributing priority of invention to the true author — a circum- 
stance too often overlooked, especially in matters mechanical, 
where the original has not been covered by a patent. 

Time alone can decide the question of ultimate success in this 
country. We have, on the one hand, the original form of our own 
countryman’s invention satisfactorily surviving the test of fourteen 
years’ practical operation, and, on the other, the general success 
which has attended the introduction of its imitation into the 
United States ; but we cannot doubt that the operation of another 
harvest will go far to solve the point. 


PROCEEBINGS IN THE LABORATORY. 

By Thomas Anbeeson, M.B., Chemist to the Highland and Agricultural Society. 

ON THE COMPOSITION OF SOME MANUFACTURED MANURES, AND OF DIFFERENT 
SORTS OF REFUSE FROM MANUFACTORIES USED AS MANURES. 

The systematic works on Agriculture and Agricultural Che- 
mistry are remarkably deficient in details of the analyses of manu- 
factured manures. This deficiency I liave endeavoured to supply, 
as far as regards superphosphate of lime, in a recent number of 
the Transactions of the Highland and Agricultural Society ; and I 
propose now to communicate the results of a number of analyses, 
which have accumulated during the last year, of substances em- 
ployed or proposed to he employed as manures, some being manu- 
factured expressly for the purpose, and others being the refuse of 
different manufacturing operations. 

I have had frequent occasion, in conversatioli with farmers, to 
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remark that maimfactured manures are generally sold at prices 
much above their true value, when compared with what may be 
called the natural portable manures, such as guano, bones, and 
the like — a statement which will find abundant confirmation in 
the following pages. Many of the substances examined in the 
Laboratory, and many similar substances, would be valuable ma- 
nures if they were sold at prices proportionate to the quantity of 
valuable substances whicli they contain ; but in place^ of their 
price being regulated in this way, that of guano is taken as the 
standard for all such manures, and their price fixed just suflSciently 
much lower to induce the inconsiderate to purchase what appears 
to be a good bargain. It may be stated broadly that no manu- 
factured manure is at all comparable, in point of value, to Peru- 
vian guano, nor is any such likely to be produced ; and this for 
the simple reason, that the substances valuable as constituents of 
a manure are applicable also to various other commercial purposes, 
and have a definite market value, below which they can only be 
dejiressed by th^discovery of new and abundant sources from 
which they can be obtained."^ These sources must even have the 
peculiarity of supplying the valuable constituents in a condition 
in which they cannot be easily or economically extracted in a 
state of purity; for if this be possible, they acquire a value for 
manufacturing purposes which would either divert them to other 
uses, or raise their prices above what the farmer could afford to 
pay. It is for this reason that guano is cheaper to the farmer 
than any other manure : he buys ammonia in it at a lower price 
than it can be obtained in any other form ; and its lowness of 
price thus depends upon its existing in a state in which it cannot 
be profitably made available for any other purposes than those of 
a manure. The fai'mer will see, from this, how much he is inte- 
rested in the discovery of new and abundant sources of ammonia, 
as the price of that article regulates, or ought to regulate, that of 
guano ; and there can be no I'easonable doubt that a large reduc- 
tion in tlie price of ammonia would compel that of guano to fall 
also ; and in this, as in many similar cases, the agriculturist is 
nearly as much interested in the progress of pure, as he is in that 
of agricultural chemistry. 

The classification of manufactured manures Is almost impossible, 
scarcely two of those obtained from different manufacturers being 

* It is a common statement, among persons hostile to the movement which has 
been made, during the last few years, to place the principles of agriculture on a 
scientific basis, that the chemist has failed in supplying the farmer with a manure 
equal to guano. This is quite a mistake : the chemist can easily make such a ma- 
nure ; but the substances he requires to employ are so expensive that the mixture 
is more costly than guano. In the present state of the manufacturing arts, the 
demand for the valuable matters of manures is so great, and the supply so limite4, 
that their price is kept above the point at which they can be economically employed 
for making manures. 
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similar in composition, and I must content myself with taking 
them in succession, without attempting any arrangement. 

I shall select first, however, a substance sold under the name 
of artificial guano^ which I consider to be of importance, as the 
name is an attractive one, and apt to mislead the farmer into the 
idea that he is purchasing a substance equally valuable with the 
natural manure. This substance was found to have the following 


composition : — 

Water, 14.83 

Organic matter and ammoniacal salts, . . 18.28 

Phosphates, . . . . . . 13.83 

Lime, ...... 23.19 

Sulphuric acid, ..... 14.03 

Carbonic acid, . . . . . 8.15 

Alkaline salts, . . . . . 0.77 

Sand, ...... 6.92 


100.00 

Ammonia, ...... 0.58 

This substance, in fact, scarcely diflPers in its composition from 
some of the samples of infei'ior superphosphate of which I gave 
the analyses in a previous number of the Transactions^ and has 
obviously been prepared in a similar manner. I do not know at 
what price it was sold — ^probably, however, at £5 or £& ; and if 
we calculate in the usual way of estimating the value of a guano, 
and allow the sum of 7s. 6d* for the sulphate of lime it contains, 
(which amounts to nearly one-fourth of its weight,) we shall find 
that it ought to be sold at about £1^ 13s. At that price it 
would be a useful manure, but it would he no cheaper than guano^ 
as it would have to be applied in a proportionably increased 
quantity. 

Under the name of hone manure^ I obtained, some time since, 
a quantity of a substance, which was found to be a very complex 
mixture of diffei'ent substances, among which nitre formed a part. 
The composition was — 


Water, 

Organic matter. 



• # 

11.44 



* • 

16.75 

Phosphate of lime, 




6.42 

Sulphate of lime. 




29,51 

Sulphate of magnesia, 




10,48 

Sulphate of potash. 




4.60 

Nitrate of potash. 




3.S2 

Chloride of sodium, 



• * « 

9.76 

Sulphuric acid. 




4.09 

Sand, . . 




3.13 

100.00 

Ammonia, 

. 

. 


3,00 


Estimating the ammonia, gypsum, phosphate, nitrate, and sulphate 
of potash, at their ordinary prices, the value of this substance 
^odd stand somewhere about £3, 10s., while I have reason* to 
believe that its cost was much higheri 
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Another substance analysed in the laboratory, under the name 
of Turnip Manure^ appeared to have been produced in some way 
from urine, apparently that of cows’, but mixed probably with a 
small quantity of dissolved bones, and much gypsum and chalk. 
Its composition was — 


Water, ...... 11.013 

Organic matter, . . , , . 4.826 

Peroxide of iron and alumina, . . . 1.154 

Phosphate of lime, . . . . 4.941 

Sulphate of lime, ..... 34.374 

Carbonate of lime, ..... 10.946 

Carbonate of magnesia, .... 3.342 

Chloride of sodium, .... 5,275 

Sulphate of soda, .... 4.759 

Sulphate of potash, .... 4.230 

Sulphate of ammonia, ■ . . . , 4.178 

Silicious matter, , . ... . 11.151 


100.189 

» fir ^ 

Another substance, which was some time since imported from 
Denmark as a manure, and which, so far as I could understand, 
was a natural production, and was stated to have been largely 
exported to France and other countries, gave the following 
results : — 


Sand, ...... 15.89 

Peroxide of iron and alumina, . . . 3.55 

Carbonate of lime, ..... 19.69 

Carbonate of magnesia, . , . . 1.18 

Potash, . . . . . . 0.39 

Soda, ...... 0.46 

Sulphuric acid, . . . . . 0.34 

Phosphoric acid, ..... 1.51 

Organic matter, ..... 15.63 

Water, 41.36 

100.00 

Ammonia, . - . . . . 0.78 


In appearance this substance was a very wet brownish substance, 
and did not differ much from some sorts of peat, which it likewise 
considerably resembles in composition. Its valuable constituents 
are much too trifling in proportion to make it likely that it can be 
advantageously imported into this country. Excepting the 20 
per cent of carbonate of lime, and the small quantities of phos- 
phoric acid, potash, and ammonia, it contains nothing valuable; and 
even these can undoubtedly he obtained more cheaply from other 
sources than they could he from this substance, 

I shall quote only one analysis of a similar kind, and it is that 
of a manure imported from France, which shows the good effects 
derived from the analyses of such substances. Its composition 
was — 

TRANS. — JANUARY 1852. ^ 
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Water, .... 

Organic matter. 

Silica, . . . . 

Phosphates, containing peroxide of iron, 
Lime, .... 

Magnesia, . . > . 

Potash, .... 

Soda, .... 

Sulphuric acid. 

Chlorine, .... 


50.69 

18.84 

21.47 

3.92 

3.24 

0,14 

0.12 

0.76 

0.63 

trace 


99.81 

Ammonia, . . . . . . 0.98 

As may readily be understood, I reported unfavourably of a 
manure containing more than half its weight of water 5 and tbe 
consequence was, that at an after period another sample was sent 
as being the manure now manufactured, the analysis of which gave 
the following results : — 


Water, 




6.00 

Organic matter, 




49 82 

Peroxide of iron and alumina. 




3.63 

Lime, 




4.83 

Magnesia, 




0.63 

Potash, 




0.44 

Soda, 




0.91 

Sulphuric acid and chlorine, . 




3.32 

Sand, ... 




30.43 


100.01 

Ammonia, ...... 1.77 

No information was supplied as to the mode of manufacture or 
source of this manure. 1 conceive it, however, to be a sort of 
poudrette, and its value is probably equal to that of most of the 
samples offered for sale, in the percentage of nitrogen, it comes 
near the Montfau^on poudrette, according to Boussingault’s an- 
alyas of that substance. 

It is pleasing to turn from these substances to some other 
manufactured manures of real value. Unfortunately, however, 
these are the exception, at least they have been in the case of 
those manures which have come under my hands, and I fear are 
so in most instances. 

I shall select a substance sold under the name of Ammoniacal 
phosphate manure^ which, from its properties, I imagine must have 
been made by dissolving bones with a small quantity of sulphuric 
acid, mixing with the ammoniacal liquor of the gas-works, and 
evaporating to dryness, or, at least, in some similar manner. 


Water, 

Organic matter, 





1,9.185 





9.198 

Phosphate of lime. 





15.547 

Sulphate of ammonia, 





23.096 

Sulphate of magnesia. 





8.874 

Sulphate of lime. 





6.652 

Sulphate of potash, . 





0.718 

Sulphate of soda. 





1.514 

Carbonate of lime, 





8.466 
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Peroxide of iron, ..... S.849 

Alumina, ...... 3.961 

Sand, ...... 10.236 


A ton of this substance contains therefore nearly of a ton of 
sulphate of ammonia, and nearly | of a ton of actual phosphate 
of lime. If a ton of sulphate of ammonia be bought, therefore, 
for £12^ the value of the quantity contained in one ton of the 
manure ought to be nearly £B ; and practically it would be more, 
because the ton of commercial sulphate of ammonia cannot be sup- 
posed to be perfectly pure, but must always contain a certain 
quantity of moisture and other impurities. The phosphates are 
worth about <£^1, 2s. ; and allowing 8s. for the value of the other 
constituents, we must estimate this manure as worth fully <£4, 
10s. per ton. 

The following analysis gives the coii^osition of Flesh manure^ 
prepai'ed by Messrs Turnbull & Co. of Glasgow, which, it will be 
observed, is greatly superior to the South American substance of 
the same sort, of which I published an analysis in the Transactions 
of the Society some time since : — 


Water, 12.17 

Organic matter, ..... 78.44 

Phosphates, ...... 3.82 

Alkaline salts, . . . . . 3.64 

Sand, 1.93 


100.00 

Ammonia, , . . . . . 11.20 

As a source of nitrogen, then, this manure stands next to Peru- 
vian guano ; but it supplies a greatly smaller quantity of phos- 
phates than that substance, a matter which ought not to be 
neglected where it is to be employed. 

Silica, te of Potash — Silicates of potash and soda were proposed 
some years ago as manures, with the special object of supplying 
silica to the plant in a soluble condition, but I believe with very 
indifferent success. Most of the experimenters who have used 
them have found no results whatever; and those instances in 
which an effect was produced, are far from being conclusive. I 
am not aware of the sources or mode of preparation of the silicates 
employed in the published experiments, but the following analysis 
of what has been sold as silicate of potash may serve to put ex- 
perimenters on their guard : — 


Insoluble silica? 




63.32 

Soluble silica. 




8.62 

Potash, 




12.77 

Peroxide of iron and alumina. 




1.99 

Lime, 




0.29 

Magnesia, 




0.13 

Chloride of sodium, 





Sulphuric acid. 




0.85 
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Carbonic acid, . . . . .1.80 

Water, ...... 19.43 

99.49 

Silicate of potasli ought to be entirely soluble in water ; or, in 
other words, the whole of the silica contained in this substance, 
amounting to 61.92, ought to have been soluble; while the analysis 
shows that little more than one-eighth of the whole, or 8.62, dis- 
solved in water. In the quantities in which silicate of potash has 
hitherto been employed for experiment, (1 or 2 cwt.) it will be 
easily understood that the 9 or 18 lb. of soluble silica could have 
little effect upon the acre. I confess I am not sanguine as to the 
effects to be derived from the use of carefully prepared silicates of 

{ otass and soda; but it is certain that they have not yet, so far as 
know, been experimented with in sufficient detail to admit of our 
drawing accurate conclusions regarding the benefits to be derived 
from their use. 


REFUSE OF Mi^NUPACTORIES. 


I shall divide the samples of refuse I have examined into those 
which are valuable respectively for their ammonia, their potash, 
and their phosphate of lime. 

Those of the first class are comparatively few in number, and, 
generally speaking, do not contain that element in large quantity, 
and are not for a moment to be compared to guano as a source of 
nitrogen. They are mostly substances of vegetable or animal 
origin, and contain also a certain proportion of phosphates, although 
not sufficiently large to make them important on tWt account. 

Sugar Scum . — Under this name I received some time since, for 
analysis, a cj^uantity of a thick moist brown cake, which is the 
residue obtained on filtering syrup in the sugar refineries, and 
contains^ a quantity of the albuminous matters which have been 
present in the unrefined sugar. It contained — 


Water, . . . , . . 48.44 

Organic matter, . . . . , 39.10 

Phosphates, . . . . . . 3.99 

Lime, . . . . . . 3 41 

Magnesia, . . . . . . 0.19 

Alkaline salts, . . . . , 1.04 

Sand, ....... 3.23 


100.00 

Ammonia, . . . . . . 2.23 

Here, notwithstanding the immense quantity of water, we have 
an amount of ammonia = 2.23 per cent ; or more correctly speak- 
ing, an amount of nitrogenous constituents capable of yielding 
that quantity, as well as nearly 4 per cent of phosphates. If sold 
at a cheap rate, therefore, this substance would probably prove use- 
ful to the farmer. Its utility, however, is entirely a matter of price. 
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Cocoa^Bean Hush . — In the preparation of the cocoa-bean, a 
quantity of husk is separated, of which the following analysis was 
made in the laboratory : — 


Water, ...... 9.60 

Nitrogen, . . . . , . 2.31 

Sand, ...... 9.55 

Phosphates, . . . . . . 2.60 

Other inorganic matters, .... 4.88 

Organic matter, . . . . . 71.06 


100.00 


In point of nitrogen and phosphates, the results of this analysis 
do not differ much from those of the sugar scum. It is not likely, 
however, that the bean husks will prove so useful as a manure, 
because they are much less decomposable, and would yield their 
valuable constituents much more slowly to the "plant ; but when a 
slowly-acting manure is desired, benefit would no doubt be derived 
from it. The application, however, would require to be large, 
and I do not see how anything could be done with less than from 
quarter a ton to half a ton per acre. 

Horn Dust — Pure horn-shavings should consist entirely of 
nitrogenous matters ; but coming generally from comb manufac- 
tories, where bone and other materials are employed, and being 
carelessly preserved, they often are mixed with much impurity. 
The only analysis of such a substance which has been made in the 
laboratory was found to have the following composition : — 

Organic matters, ..... 

Phosphoric acid, ..... 

Soluble inorganic matters, containing much carbonate 
of lime, ..... 

Sand, ...... 


50.74 

3.54 

19.84 

25.88 

100.00 


Pure horn-shavings are a valuable manure, but of course this 
substance is of very inferior quality. 

Of the manures containing potash, the most important is the 
impure sulphate obtained during the preparation of iodine from 
kelp. Of this substance a considerable number of samples have 
been analysed in the laboratory, of which I shall select two as 
examples of the usual composition it possesses. 


Water, . 

Organic matter, 
Sulphate of potash. 
Chloride of potassium; 
Carbonate of potash, 
Chloride of sodium. 
Lime, 

Maguesia, 

Peroxide of iron, 
Sand, 


No. L 

No. II, 

12,294 

19.49 

0.752 

0.36 

40.539 

35*15 

13.915 

5.27 

3.420 

4.60 

28.319 

33.29 

— 

0.31 

0.016 

0.10 

0.352 

— 

0.507 

0.51 

100.114 

99.08 
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In these two specimens thei’e is a difference of no less than 13 
per cent in the proportion of potash salts, (including the sulphate 
of potash, chloride of potassium, and carbonate of potash ;) but I 
have seen samples differing stiU more in the proportion they con- 
tain, and one has been analysed containing only 12,75 per cent of 
sulphate of potash. 

The only other substance from which potash can be obtained for 
use as a manure is the refuse from the manufacture of prussiate of 
potash, which has occasionally been sold to the farmers under the 
name of Animal charcoal. Two analyses of this substance have 
been made in the laboratory, of the refiise from the works ot 
Messrs Millar and Arthur, Leith, and of that from a work at 
Battersea, London. 


Sulphate of potash. 


No. I. 
12.62 

No. IL 

10.73 

Chloride of potassium, 


0.20 

— 

Sulphate of soda, 


— 

1.26 

Chloride of sodium, 


1.10 

— 

Sulphate of lime. 


0.89 

8.78 

Phosphate of lime. 


— 

0.95 

Carbonate of lime, “ 

Carbonate of magnesia, . 


6.15 

— 


0.98 

1.71 

Oxide and carbonate of iron, 


11.17 

18.78 

Alumina, 


3.35 

— 

Silica, .... 


10.53 

13.74 

Carbonaceous matter, 


28.42 

16.26 

Water, .... 


25.50 

28.91 



99.91 

100.12 


At a moderate price these substances might be usefully em- 
ployed as a source of potash. Their employment, however, should 
he cautious, because a considerable part of the iron which they 
contain is in the state of protoxide, the application of* which to 
land is generally far from being advantageous 5 and it should never 
be used until it has been well exposed to the air, to bring it into 
the state of peroxide. 

Of substances rich in phosphates, I shall content myself with one 
example, and this is the refuse bone-charcoal of the sugar-refiners. 
After being frequently heated, so large a quantity of its charcoal 
is expelled that it no longer serves to decolorise the syrup of the 
refiners, and it is then sold as a manure. It has been frequently 
employed for the purpose, but I do not recollect having seen any 
analysis of it, so that the following two are not without inte- 
rest : — 

No. I. No. IL 

Water, ..... 11.62 0.14 

Phosphate of lime, . . , 71.10 75.81 

Charcoal, .... 2.30 13,08 

Sand, 1.84 1.04 

Other matters, principally carbonate of lime, 13.08 9.33 

< • 100.00 100.00 
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I believe the usual price at which this refuse is sold is about £ 4 : 
per ton. A very simple calculation will, however, show that the 
phosphate of lime they contain is worth fully more than that sum. 
No. 11, in fact, is worth above £5 per ton. In most instances this 
substance is- bought without analysis, and in that case no prudent 
farmer would give above £ 4 : per ton for it, as it might easily 
happen that, even where unadulterated, its value might not be 
higher than that sum. 

I shall not at present bring forward any further analyses of 
manufactured or refuse manures, but shall from time to time 
present such as occur in the course of laboratory woi^k, so as to 
enable the farmer to have a general idea of the substances current 
in the manime market, which, I have had occasion to observe, are 
frequently altering in nature and value. 


ON THE COMPOSITION AND COMPARATIVE FEEDING VALUES OP TURNIPS 
GROWN UNDER DIFFERENT OIROUMSTANOES AND IN DIFFERENT 
LOCALITIES. 

Continued from No, XXXni,,;p, 59. 


No. 21. 

White Globe Turnip^ manured with 4 
cwt Quano^ and 5 cwU Horn-dmt 


Pectic acid, .... 48.0 

Ash, 13.2 

Prot, compounds, containing 3.6 N., 22.9 
Woody fibre, .... 207.9 


Total fibre, . . . 292.0 

Water, 9,079.0 

Oil, 29.0 

Prot. compds, containing 22.9 N., 145.4 

Sugar, gum, &c., _ , . . 454.6 


10,000.0 

Ash, . . , 76.0 

Phosphates, . . 17.4 


Phosphoric acid, * 2.9 


No. 22. 

White Globe Turnip, manured with 5 
cwt, Horn^dust^ and 6 cwt, Rape-dust 

Pectic acid,' .... 26.1 

Ash, 7.7 

Prot. compounds, containing 1.76 N., 1 1.2 
Woody fibre, .... 129.0 


Total fibre, . . . 174.0 


Brought forward, . . 174.0 

Water, 9,198.3 

Oil, 10.8 

Prot. compnds, containing 26.06 N., 165.9 
Gum, sugar, &o., . . . 451.0 


10,000.0 

Ash, . . . 73.1 

Phosphates, . . 10,8 

Phosphoric acid, . 0.8 


No. 23. 


White Globe Turnips manured with 6 
cwt. Rape-dust^ and 8 cwt. Dissolved 
Bones, 


Pectic acid, , . • . 80.0 

Ash, 34.1 

Prot. compounds, containing 3 .8 N., 24 . 1 
Woody fibre, .... 192,8 


Total fibre, 


261.0 


Water, 8,997.0 

Oil, 19.7 

Prot. compnds, containing 26.2 N., 1 66.4 
Sugar, gum, &c,, . . . 555.9 


10,000.0 

Ash, • . . 95.0 

Phosphates, . - 20.7 
Phosphoric acid, . 1.5 
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No. 24. 


No. 25. 

1 


White Olobe Turnips manured with 6 

White Globe Turnip, manured with 4; 

cwU Pigeon's Dung, and 2 cwt Sul- 

cwt. Dissolved Bones^ 

and 12 cwt. 

phate of Ammonia, 


Animal Charcoal, 


Pectic acidj 

. . 36.0 

Pectic acid, 

23.8 

Ash. 

15.0 

Ash, . . . . 

13.8 

Prot. compouads, coataming 5.3 N., 33.6 1 

Prot. compounds, containing 3.2 N., 20.3 

Woody fibre, . 

. 224.4 

Woody fibre, . 

. 2S8.S 

Total fibre, 

. 309.0 

Total fibre. 

. 316.4 

Water, 

. 8,839.0 

Water, . . . , 

. 9,044.0 

Oil, . . , . 

25.0 

Oil, 

34.2 

Prot. compnds., ooataiaing 38.2 N., 242.6 

Prot. compds., containing 26.3 N., 167.5 

Sugar, gum> &c., 

. 584.4 

Sugar, gum, &c., 

. 437.9 


10,000.0 


10,000.0 

Ash, 

110.0 

Ash, ... 

81.3 

Phosphates, . 

24.7 I 

Phosphates, . 

17.3 

Phosphoric acid. 

1.1 1 

Phosphoric acid. 

3.8 


SECOND SERIES. 

ANALYSES OP TORNIPS GROWN IN DIFFERENT LOCALITIES, AND WITH 
PAEM-TARD MANURE AND GUANO. 

The object of this series of analyses was to determine the com- 
parative feeding values of turnips grown with farm-yard manure 
and guano ; and to investigate the correctness of the impression 
which prevails on the part of some feeders that turnips grown 
with &e latter manure are inferior in nutritive value. The 
tumros were grown under similar circumstances, and were sent to 
the Laboratory when they had arrived at full maturity. The 
different roecimens have been grown in East Lothian, Perthshire, 
and in different parts of Mid-Lothian. Those from East Lothian 
were grown on a true turnip soil of fine quality ; the others are on 
the ordinary soils j and those of Mr M'Lean, Braidwood, are 
grown in a very high-lying and exposed district, and on a soil 
which has been recently improved. 

The last two analyses were intended to determine the values 

turnips which had been stored in autumn, and those pulled 
m eurly spring. 
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No. 1. 

White Globes from Mr Waugh^ 
Eweford^ East Lothian. Dung. 

Pectic acid, .... 52.2 

Ash, 12.6 

Protein compounds, containing 
3.9 N., .... 24.7 

Woody fibre, .... 194.6 

Total fibre, . . . 284.0 


Water, 9,141.0 

Sulphur, 1.8 

Oil, 11.3 

Protein compounds, containing 
17.5 N., .... 111.1 

Sugar, gum, &c., . . , 450.8 

10,000.0 

Ash, . . . 91.0 

Phosphates, . . 16.8 

Phosphoric acid, . 0.9 


No. 2. 

White Globes, Mr Waugh. Dung 
and Guano, 

Pectic acid, . . . . 76.8 

Ash, 13.6 

Protein compounds, containing 
3.02 N., .... 19.2 

Woody fibre, .... 189.3 

Total fibre, . . , 297.9 


Water, 9,220.0 

Sulphur, 4.0 

Oil, 11.6 

Protein compounds, containing 

1.664 N., . . . . 99.6 

Sugar, gum, &c., . . . 366.9 

10,000.0 


Ash, 

83.8 

Phosphates, . 

14.6 

Phosphoric acid. 

1.7 


No. 3. 


White Globes, Mr Waugh, 
Guano alone, 

Pectic acid, . . . . 41.3 

Ash, 10.7 

Protein compounds, containing 
2.1 N., .... 13.3 

Woody fibre, , . . 197.2 

Total fibre, . . . 262.5 


Water, ..... 9,286.7 

Oil, 22.7 

Protein compounds, containing 
18.0 N., .... 114.6 

Sugar, gum, &c., . . . 834.5 

10,000.0 

Ash, . , . 83.0 

Phosphates, . . 15.4 

Phosphoric acid, . 0.9 


No. 4. 


Purple-top Yellows, Mr Waugh. 
Dung. 


Pectic acid, 

* 16.6 

Ash, 

14.3 

Protein compounds, containing 

4.0 N., 

2S.4 

Woody fibre, . 

. . 260.7 

Total fibre. 

. 316.0 

Water, 

. 9,120.0 

Sulphur, . 

. . 2.5 

Oil 

10.3 

Protein compounds, containing 

13.6 N., 

86.3 

Sugar, gum, &c., 

. 464.9 


10,000,0 

Ash, 

63,0 

Phosphates, . 

10.3 

Phosphoric acid, 

traces. 
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No. 5. 


No. 7. 


Purple Top Yellows^ Mr Waugh, 
Dung and Chiano, 


Pectic acid, . - . . 

62.9 

Ash, 

8.3 

Protein compounds, containing 


2.9 N., .... 

18.4 

Woody fibre, .... 

183.4 

Total fibre, 

273.0 


White Globes^ from theCairnies^ Perth- 
shire. Dung, 


Peotic acid, .... 88.5 

Ash, . . . . . 11*3 

Protein compounds, containing 
2.89 N., .... 18.4 

Woody fibre, . . . . 219.8 

Total fibre, . . . 288.0 


Water, 

. 8,972.0 

Sulphur, . 

3.5 

Oil, 

15.9 

Protein compounds. 

containing 

22.9 N., 

. 139.7 

Sugar, gum, &c.. 

. 595.9 

10,000.0 


Ash, . . . 64,0 

Phosphates, . . 17.7 

Phosphoric acid, . traces. 


Water, 

9,143.3 

Oil, 

17.2 

Protein compounds, containing 
7.66 N., .... 

48.7 

Gum, sugar, &c.. 

502.8 

Ash, . . . 62,10 

Phosphates, . . 12.41 

Phosphoric acid, . 0.06 

10,000.0 


No. 6. 


Purple Top Yellows^ Mr Wcmgh, 
Guam, 


Pectic acid, 

. . . 

37.1 

Ash, 

• • . 

11.3 

Protein compounds, 
2.7 N., 

containing 

17.1 

Woody fibre, . 

. 

238.5 

Total fibre, 

. 

304.0 

Water, 


9,250.0 

Sulphur, . 

. . 

2.5 

Oil, . 

. 

16.3 

Protein compoonds, containing 
14.0 N., .... 

88.9 

Sugar, gum, &c., 

. 

338.3 

Ash, . ^ . 

Pho^hates, . 
Phosphowc acid, 

64.0 

8.1 

0.2 

10,000.0 


No. 8. 


White Globes^ from the Caimies^ Perth- 
shire, Guano, 


Pectic acid. 

■ . . 

21.1 

Ash, 

Protein compounds, 

containing 

9.8 

3.68 N., 

23.4 

Woody fibre. 

. 

234.7 

Total fibre. 

. 

289.0 

Water, 


9,140.2 

Oil, . 

Protein compounds. 

containing 

13.5 

19.98 N., 

127.2 

Gum, starch, &c.. 

%. • m 

430.1 


10,000.0 


Ash, . . . 81.97 

Phosphates, . . 13.32 

Phosphoric acid, . 0.12 
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No. 9. 

White Globes,, from Mr Dickson^ 
Saughton Mains^ Mid-Lothian, 
Dung, 


Pectio acid, . • . .31.0 

Ash, 13.0 

Protein compounds, containing 

3.2 N., .... 20,0 

Woody fibre, .... 262,0 

Total fibre, . . . 316.0 


Water, .... 9,037.0 

Sulphur, . . . . 6.19 

Oil, 33.0 

Protein compounds, containing 
20.4 N., .... 130.0 

Sugar, gum, &c., . . . 477.81 

10,000.00 

Ash, . . . 61.0 

Phosphates, . . 17.0 

Phosphoric acid, . 0.3 


No. 10. 

White Globes^ from Mr Dichson. 
Dung and Guano, 

Pectic acid, .... 64.0 

Ash, 13.9 

Protein compounds, containing 
3.18 N., . . . . 20.0 

Woody fibre, .... 236.1 

Total fibre, . . . 334.0 


Water, 9,072.0 

Sulphur, 4.8 

Oil, 24.0 

Protein compounds, containing 
17.07 N., . . . . 110.0 

Sugar, gum, &c., . . . 466.2 

10 , 000.0 

Ash, . . . 64.0 

Phosphates, . . 14.0 

Phosphoric acid, . 0.1 


No. 11. 

Swedes^ from Mr Gibson,, Woolmet,, 
Mid- Lothian. 20 loads Dung,, and 
3 cwt. Guano, 


Ash, 19.7 

Protein compounds, containing 
3.9 N., .... 24.7 

Woody fibre, .... 322.6 

Total fibre, . . . 367.0 


Water, 9,243.0 

Protein compounds, containing 
11.3 N., .... 71.8 

Sugar, gum, &c., . . , 318.2 

10,000.0 

Ash, . . . 60.0 

Phosphates, . . 13.2 

Phosphoric acid, . traces. 


No. 12. 


Swedes,, from Mr Gibson, 
6 cwt Guano, 


Ash, 22.0 

Protein compounds, containing 

3.8 N. 14.1 

Woody fibre, .... 326.4 

Total fibre, . . . 862.5 


Water, 9,383.0 

Protein compounds, containing 
4.3 N., .... 37.3 

Sugar, gum, &c., . . . 217.2 

10,000.0 

Ash, . . . 76.0 , 

Phosphates, . . 12.6 

Phosphoric acid, . traces. 
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No. 13. 

Swedes from Mr M^Lean^ Brcddwood^ 
Mid'Lothicm. 40 cubic yards Bukg, 

Pectic acid, .... 13.98 

Protein compounds, containing 

1.55 N., .... 9.87 

Woody fibre, &e. . . 275.13 

Total fibre, . . 298.98 

Water, .... 9,054.81 

Sulphur, 4.47 

Oil, 27.86 

Protein compounds, containing 

27.86 N., .... 177.44 

Gum, sugar, &c., . . . 436.44 

10,000.00 

Ash, . . . 59.56 


No. 14. 


Swedes^ Mr McLean, 29 cubic yards 
Dung and 3 cwt Guano* 


Water, 

Sulphur, 

, , 

8,952.0 

. 

. 6.2 

oa, . . . 

. 

. 24,2 

Protein compounds, containing 


36.8 N., . 

• • 

. 233.6 

Sugar, gum, &c., 

« * 

. 784.0 

10,000.0 

Ash, ... 

. 67.0 


Phosphates, 

. 19.6 


Phosphoric acid. 

. 0.7 



No. 15. 

Green Top Globes., Mr M'‘Lean, 
40 cubic yar^ Dung. 

Pectic acid, .... 11.97 
Protein compounds, containing 

1.37 N., 8.72 

Woody fibre, &c., . . . 269.74 

Total fibre, . . . 290.43 


Brought forward, . 

290.43 

Water, .... 

9,219.75 

Sulphur, .... 

. 3.33 

Oil, . . . . . 

. 31.14 

Protein compounds, containing 


25.23 N., ... 

. 160.70 

Gum, sugar, &c., 

. 294.65 


10,000.00 


Ash, . . . 76.42 


No. 16. 

Swedes^ from the Right Bon, Lord 
Kinnairdi stored in November 1850. 


Pectic acid,' 35.3 

Ash, ...... 15.3 

Protein compounds, containing 

4.24 N., 27.0 

Woody fibre, .... 265.0 

Total fibre, . . . 342.6 

Water, .... 9,253.8 

OU, 12.7 

Protein compounds, containing 

9.1 N., 57.7 

Gum, sugar, &c., .... 333.2 

10,000.0 

Ash, . , . 56.50 

Phosphates, . . 10.56 

Phosphoric acid, . 0.11 


No. 17. 


Swedes., from Right Hon, Lord Kin-^ 
nairdj pulled in February 1861. 


‘ Pectic acid, . 


, 59.1 

Ash, 

Protein compounds, containing 

. 15.4 

2.06 N., . 

, 

. 13.1 

Woody fibre, 

* 

. 234.6 

Total fibre, . 


322.2 

Water, 

• • 

9,300.3 

Oil, 

Protein compounds, containing 

. 9.2 

6.21 N., . 

, , 

. 39.5 

Gum, sugar, &c., 

Ash, . « 

Phosphates, 
Phosphoric acid, 

. 56.00 
. 6.02 
. 0.09 

. 328.8 

10,000.0 
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THIRD SERIES. 


TORNIPS GROWN ON DIFFERENT KINDS OF SOIL ON THE PROPERTY OP THE 
RIGHT HON. LORD KINNAIRl), IN PERTHSHIRE. 


This series of analyses was undertaken with the view of ascer- 
taining the value of turnips grown on soils of different qualities. 
The turnips were all treated in exactly the same manner in regard 
to manuring, &c., but were grown on different soils. The 
clay land is the heavy carse clay of the Carse of Gowrie, so cele- 
brated for the excellence of the wheat crops which it produces. 
The hill land (as it is called in the district) is a light loam, which 
prevails on the high ground ; and this black land lies in the junc- 
tion of the clay and hill lands, and partakes of the characters of 
both. The hill land is believed in the district to produce turnips 
of decidedly superior quality to the other two. 

No 1. . I Brought forward, 283.0 

Water, • , . . 8,978.0 


Swedes, grown on Clay land, 
Qi'op 184:9. 


Pectio acid, 

. 55.0 

Ash, 

. 14.2 

Protein compounds, containing 
2.9 N., . . . . 

. 18.5 

Woody fibre, 

. 205.3 

Total fibre, . ' 

293.0 

Water, .... 

9,058.0 

Sulphur, .... 

. 2.9 

Oil, 

. 35.6 

Protein compounds, containing 
12.9 N., . . . . 

. 81.5 

Gum, starch, &c., 

. 529.0 

Ash, .... 65.0 
Phosphates, . . 16.3 

Phosphoric acid, . 0.5 

10,000.0 


2 . 

Swedes, grown on Black land. 
Crop 1849. 


Pectic acid, .... 

. 18.5 

Ash, . . . ! , 

. 11.7 

Protein compounds, containing 


4.0 N., . , . . 

. 25.4 

Woody fibre, 

. 227.4 

Total fibre, . 

. 283.0 


Sulphur, 

. 

. 2.9 

Oil, . 


. 26.0 

Protein compounds, containing 


14.2 N., . 

• • 

. 89.5 

Gum, starch, &c., 

• * 

620.6 

10,000.0 

Ash, . 

. 66.0 


Phosphates, 

. 17.6 


Phosphoric acid, 

. 0.5 



No. 3. 

Swedes grown on Hill land. 
Crop 1849. 


Pectic acid, . . . . 

2.9 

Protein compounds, containing 
1.70 N., . . . . 

10.8 

Woody fibre, . , . , 

331.8 

Total fibre. 

345.6 

Water, 

8,712.3 

Sulphur, 

4.2 

on, 

54.9 

Protein compounds, containing 
26.79 N., . . . . 

170.6 

Gum, starch, &c., 

712.5 

Ash, . . . 57.6 

Phosphates, . . 15.9 

Phosphoric acid, *. 0.6 

10,000.0 
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NTo. 4. 

Swedes^ grown on Clay land* Swedes^ grown on Hill land* 

Crop 1850, Crop 1850. 

Protein compounds, containing Protein compounds, containing ^ 

.7 N 23.5 4.5 N., , 


Ash, 

^ , 

15.4 

Fibre, &c.. 

• 

. 266.1 


305.0 


Water, 

9,273.0 

Protein compounds, containing 
8.6 N., 

54.6 

Sugar, gum, &c.. 

367.4 

Ash, . . . 51.0 

Phosphates, . . 9.6 

Phosphoric acid, . traces. 

10,000.0 


No. 5. 


Swedes, groom on Black 

land. 

Crop 1850* 


« 


Protein compounds, containing 


4.0 N., 

35.4 

Ash, 

10.3 

Fibre, &c., , , . , 

. 230.3 


275.0 

Water, 

Protein compounds, containing 

9,278.0 

5.9 N., 

37.4 

Sugar, gum, &c., 

409.6 


10,000.0 


Ash, . • • 

y.o 

Fibre, &c., 

. 261.0 


200.0 


Water. 

, , 

9,268.0 

Protein compounds, containing 

64.8 

10.2 N., 

« . 

Sugar, gum, &c., 

• 

368.2 



10,000.0 

Ash, , • • 

70.0 


Phosphates, . 

9.8 


Phosphoric acid, 

0.4 



No. 7, 


Aberdeen Yellows^ grown on Clay land* 
Crop 1849. 

Pectic acid, .... 60.8 

Ash, 12,4 

Protein compounds, containing 
3.57 N., .... 22.7 

Woody fibre, .... 170.1 

Total fibre, . . . 275.0 


Water, 9,119.5 

Sulphur, ..... 5.5 

Oil, 25.4 

Protein compounds, containing 
15.88 N., . * * * 101.1 

Gum, starch, &c., , . . . 473.6 

10,000;0 


Ash, . . . 52.0 

Phosphates, . . 0.0 

Phosphoric acid, . traces. 


Ash, 

Phosphates, . 
Phosphoric acid^ 


60.4 

16.2 

1.1 
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No. 8. 


AherdemYellows^ grown on Black land. 
Ci'op 1849. 


Pectic acid, .... 

32.1 

Ash, 

18.6 

Protein compounds, containing 

3.8 N., 

Woody fibre, .... 

24.2 

237.1 

Total fibre, 

312.0 

Water, 

9,047.8 

Sulphur, 

2.6 

Oil, 

17.7 

Protein compounds, containing 
13.7 N., . . . . 

87.5 

Gum, starch, &c., 

632.4 

Ash, . . . 69.6 

Phosphates, . . 16.7 

Phosphoric acid, . 0.2 

10,000.0 


No. 9. 

Aberdeen Yellowi^ grown on Bill land. 
Crop 1849. 


Pectic acid, .... 

44.6 

Ash, 

Protein compounds, containing 

13.7 

3.9 N., 

24.8 

Woody fibre, .... 

234.9 

Total fibre. 

318.0 

Water, 

9,057.8 

Sulphur, 

2.8 

Oil, 

Protein compounds, containing 

44.1 

24.4 N,, . . . . 

Gum, starch, &:c.. 

155.4 

421.9 

Ash, , . . 64.9 

Phosphates, . . 13.3 

Phosphoric acid, . 2.8 

10,000.0 


No. 10. 

Aberdeen Yellows^ grown on Cla^y land. 
Crop 1850. 

Ash, 13.4 

Proteiu compounds, containing 

3.04 N., .... 19.3 

Fibre, &c., . . . . 251.3 

Total fibre, . . . 284,0 


Brought forward, . . 284.0 

Water, 9,426.3 

Protein compounds, containing 
7.84 N., .... 49.9 

Gum, sugar, &c., . . . 239.8 

10,000.0 

Ash, . . • . 69.62 

Phosphates, . . 6.81 

Phosphoric acid, ' . 0.87 


No. 11. 


AberdeenYellows, grown on Black land. 
Crop 1850. 

Ash, 16.3 

Protein compounds, containing 
2.89 N., .... 18.4 

Woody fibre, .... 335.4 

370.1 

Water, 9,059.0 

Protein compounds, containing 
13.81 N., . . . . 87.9 

Gum, oil, sugar, &o., . . 483.0 

10,000.0 

Ash, . . . 199.00 

Phosphates, . . 12.17 

Phosphoric acid, . 0.06 


No. 12. 

Aberdeen Yellows.^ grown on Bill land. 
Crop 1850. 

Ash, ..... 13.6 

Protein compounds, containing 
3.37 N., .... 21.4 

Woody fibre, &o., . . . 249.0 

284.0 

Water, ..... 9,399.3 

Protein compounds, containing 
12.0 N., .... 76.4 

Gum, sugar, &c., . . • 240.3 

10,000.0 

Ash, ... 38.03 

Phosphates, . . 12.00 

Phosphoric acid, . 1.42 
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FOURTH SERIES. 

TBLLOW TURNIPS GROWN AT MILLHILL WITH PARMYAKD MANURE AND 
DIFFERENT AUXILIARY MANURES. 

In this series of analyses we have the results of some very 
interesting experiments made on Lord Kinnaird’s farm of Millhill. 
The different turnips were all manured with 16 loads of farmyard 
manure, and had, in addition, quantities of different auxiliary 
manures. The first Table gives the names of these substances, 
their cost, and the increase due to their employment. The 
analyses made were confined to the determination of the amount 
of water, ash, and protein compounds ; and their results are given 
in a tabular form in Table II. No analyses were made of Nos. 4 
and 5, as the gain was not equal to the cost of the manures. 

Table 1,-— (Fourth Series) 

Table of the Manures applied to the Yellow Turnips on the Farm of 
Millhill, on Lord Kinnaird’s Property ; with the Expense and 
Produce per acre. 

Crop 1850. 


No. 

p 

Cost. 

Auxiliary Manures. 

Cost. 

Total 

cost. 

Produce. 

Gain. ^ 


loads 

li. 



Xi. 8 

tons ovt 11) 

tona ewt lb 

0 

16 

4 



4 0 

24 0 0 


1 

... 


4 cwt. White’s manure. 

24/ 

5 4 

28 5 80 

4 5 80 

2 

... 

... 

2 cwt. guano, and 2 c'wt. salt, 

2-2/ 

5 2 

28 15 80 

4 15 80 

3 


... 

3 cwt guano, 

30/ 

5 10 

27 2 95 

3 2 96 

4 

... 

... 

3 cwt. Baillie's B. manure. 

24/ 

5 4 

25 18 64 

I 18 64 

5 



3 cwt. Coprolite, 

24/ 

5 4 

25 0 0 

1 0 0 

6 



f 3 cwt. London Manure) 

1 Co.’s maauic, j 

24/ 

5 4 

27 14 32 

3 14 32 

7 

... 

... 

4 cwt. Bupei phosphate, 

f 3 cwt. OTano and 1 cwfc.") 

< superphosphate, diluted > 
( with 200 gallons water, ) 

24/ 

5 4 

26 7 16 

2 7 16 

3 



42/ 

6 2 

27 4 32 

3 4 32 

9 



( 3 cwfc. superphosphate, di- ) 

< luted with 200 gallons V 

36/ 

5 16 

27 IS 80 

3 16 80 



{ of water, ) 
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Table II . — {Fourth Series) 


Tabxjlab View of the quantities of Water, Ash, Protein Com- 
pounds, Nitrogen, and other Constituents contained in 10,000 
parts of the different Turnips grown at Millhill. 


Number, 

Water. 

Ash. 

Protein 

Compounds. 

Otlier Consti- 
tuents, (Fibre, 
Sugar, Ate .) 

Nitrogen, 

0 

9327.0 

39.6 

83.8 

649.6 

13.2 

1 

9387.0 

67.0 

63.6 

482.5 

10.0 

2 

9411,0 

65.0 

68.5 

465.6 

10.8 


9345.0 

58.0 

82.6 

614.5 

13.0 

6 

9285.0 

76.0 

i 95.8 

543.2 

16.1 

7 

9243.0 

59.0 

73.0 

625.0 

11.6 

8 

8862.0 

75.0 

117.4 

945.0 

18.5 

9 

9509.0 

56.2 

41.3 

399.5 

6.5 


No analyses were made of Nos. 4 and 5, the gain not being 
sufficient to pay the expense of the manure. 


Table III. 

m 


TRANS.— JANUAUr 1852, 


Q 
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Table III, — (First Series) 


TabulahYiew of the Quantities of Water, Nitbooen, Phosphates, and !Phosphoiiio 
Acm, in 10,000 Parts of each of the Turnips Analyzed. 


Whteb Globes, grown by Mr Finnie, Swanston. 





Nitrogen. 



No. 

Uanared witli 




Phos- 

Phospho- 

W L 

In Fibre 

In Juice. 

phatee. 

rio Atiicl. 



1 

6 cwt. Idmboe guano, 

9364.0 

8 70 

11.20 

13.50^ 

0.80 

% 

6 cwt. guano. 

92,57.3 

1.12' 

15.07 

11.70 

0.30 

3 

Bo. 

9389.0 

4.30 

10.50 

12.30 

1.00 

4 

Bo. 

9318.0 

4.20 

13.10 

12.00 

0.10 

d 

35 cwt. horn dust. 

9102.0 

4.00 

22 60 

18.00 

. 0.17 

6 

0 owt. dissolved bones, 

9273.0 

8.60 

19.70 

17.00 

0.70 

7 

20 bushels bone dust, . . 

9313.0 

4.20 

15.10 

14.60 

,0.60 

8 

10 oWt. rape dust, 

8987.0 

4.10 

2.9.10 


-^0.70 

8 

$ cwt, superphosphate of Uxne, 

9469.0 

8.25 

20.80 

9.20 

1.60 

30 

10 cwt, poppy cake, .. 

9427.0 

8.60 

17.80 

11.70^ 

"*^20 

11 

30 cwt, animal charcoal, 

9365.0 

8.10 

24,30 

14.1^ 


12 

3 cwt, guano, and 3 cwt. dissolved hones. 

9233.0 

4.40 

23.60 

16.00 1 


13 

3 cwt. guano, and 3 cwt. superphosphate. 

9324.0 

8.70 

16.80 

12.70« 


14 

4 cwt. guano, and 3 cwt. rape dust, 

9346.0 

6.20 

21.00 

16.80 

1.20 

Ifi 

4 ewt. guano, smd 3 cwt. poppy cahe, . « 

9479.0 

3.60 

11.80 

10.00 

0 50 

10 

17 

4 cwL guano, and 3 cwt. bone dust, 

{ 2 cwt. sulphate of ammonia, and 3 cwt.> 

9145.0 

9494.0 

3.10 

6.60 

23.80 

17.50 

2.00 

l bone dust, . . . . . . 1 

8,20 

10.00 

0.30 

18 

f 2 cwt sulphate of ammonia, and 2 cwt > 

9193.0 

3.67 




t dissolved bones, .. . . } 

19.11 

15.27 

2.77 

18 

/ 2 cwt sulphate of ammonia, and 3 cwt 3 

9145.0 

4.80 

18.40 



i rape dust, . . . . . . / 

18.40 

1.60 

20 

/ 2 cwt. sulphate of ammonia, and 12 cwt. 1 
i animal charcoal, . . . , j 

9409,0 

3.70 ' 

11.90 

12.00 

0.40 

21 I 

1 4 cwt. guano, and 5 cwt. horn dust, . . 

9079.0 

3 60 

22.90 

17.40 

2.90 

22 

5 cwt. horn dust, and 6 cwt. rape dust, 

9198.3 

1.76 

26.06 

10.80 

0.80 

23 

^ dissolved J 

8997.0 

3.80 

26 20 

20.70 

1.60 

24 

/ 5 cwt pigeons* dung, and 2 cwt sulphates 

1 of ammonia, .. . r 

8839.0 

5.30 

38.20 

24.70 

1.10 

2B 

{ ^ animal J 

9044.0 

3.20 

26.30 

17.30 

8.80 


Average, 

9243.9 

3.77 

18,93 

U.78 
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Table IV . — {First Series,) 


Order of Prodtjctiveness of the Turnips in Mr Finnib*s Series. 


The comparative productiveness of the different turnips was 
determined by Mr Finnic, by weighing the produce of a certain 
length of the drills in each sample. Mr Finnic thought the weigh- 
ings were made on too small a scale to permit an absolutely accu- 
rate estimate of the produce per acre, but sufficiently so to admit 
of their being arranged in the order of productiveness contained 
in this Table. 



Table V. 
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TABLE Y.— {Second Series.) 

Tabular View of the Quantities of Water, Nitrogen, Phosphates, 
and Phosphoric Acid in Turnips grown in different Localities, and 
manured with Farmyard Manure and Guano. 





Nitrogen. 

Phos- 

Phos. 

plioric 

Acid. 




In Fibre. 

In Juice. 

phates. 

1 

White Globe Turnips, from 
Mr Waugh, Eweford, East Lo- 
tliian— > 

Dimg, 

9141.0 

3.9 

17.5 

16.8 

0.9 

2 

Dung and Guano 

9220.0 

3.0 

15.6 

14.5 

1.7 

3 

Ghiano, ... . , , , 

9285.0 

2.1 

18.0 

15.4 

0.9 

4 

Purple-top Yellows, 
i?ie same — 

. . r , . . . r 

9120.0 

4.0 

J3.6 

10.3 

traces 

3 

Dung and Gnano, , .... 

8972.0 

2.9 

22.9 

17.7 

traces 

6 

Guano. . . , 

9250.0 

2.7 

14.0 

8.1 

0.2 

7 

White Globs Turnips, from the 
Caimies^Rerthslure— 

Dung, ... 1 

9143.3 

2.9 

7.6 

12.4 

1 

0.06 

8 

Guano, . . i 

9140.2 

3.7 

19.9 

13,3 

0.12 

9 

WwTB Globs Turnips, from Mr 
Dickson, Sanghton Mains-— 
Dung, 

9037.0 

3.2 

20.4 

17.0 

0.3 

10 

Dung and Guano, ...... 

9072.0 

3.2 

17.1 

U.0 

0.1 

11 

Swedes, from Mr Gibson, 
Woolmet— 

20 loads Dung, and 3 cwfc. Guano, 

9243,0 

3.9 

11.3 

13.2 

traces 

12 

0 cwt. Guano, 

9383.0 

3.8 

4.3 

12.6 

traces 


Swedes, from Mr M*Lean, 
Braidwood — 

40 yards Dung, . . 

9054.8 

15 

27.8 



14 

20 yards-Dung, and 3 cwt. Guano, 

8952.0 

- 36.8 

. - -19.6 

0.7 

IS 

CrREEN-Top Globes, from 

Mr M‘Lean— 

40 yards Dung, , . 

9219.7 

1.4 

25.2 



16 

Swedes, from Lord Kinnaird— 
Stored October 1850, 

9253.8 

4.2 

9.1 

10.5 

0.1 

17 

Pulled February 1851, . . . . 

9300.0 

2.1 

6.2 

6.0 

0.1 
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TABLE VI , — [Third Series,) 


Tabular View of the Quantities of Water, Nitrogen, Phosphates, 
and Phosphoric Acid in Swedes and Aberdeen Yellow Turnips, 
grown on different Soils on the Property of the Right Honourable 
Lord Kinnaird, in Perthshire. 




Water. 

Nitrogen. 


Phosphoric 

Acid. 



In Fibre. 

In Juice. 

phates. 

1 

Swedes , Crop 1849. 

Clay land, ...... 

9058.0 

2.9 

12.9 

16.3 

0.5 

2 

Black land, ..... 

8 S 78.0 

4.0 

34.2 

17.6 

0.5 

8 

Hill land, 

8712.0 

1.7 

26.8 

15.9 

0.6 

4 

Swedes, Crop 1850. 

Clay land, 

9273.0 

3.7 

8.6 

9.6 

traces. 

6 

Black land, ..... 

927&0 

4.0 

5.9 

9.0 

traces. 

6 

Hill land, 

9 268.0 

4.5 

10.2 

9.8 

0.4 

7 

Aberdeen Yellows, Crop 1849. 

Clay land, ...... 

9119.5 

3.6 

15,9 

16.2 

1.1 

8 

Black land, 

9047.8 

3.8 

13.7 

16.7 

0.2 

S > 

Hill land, 

9057.8 

3.9 

24.4 

13.3 

2.8 

10 

Aberdeen Yellows, Crop 1850. , 

Clay land, 

9426.3 

3.1 

7,8 

6.8 

0.8 

11 i 

Black land, 

9059.0 

2.9 

13.8 

12.37 

0.06 

12 

Hill land, 

9399.0 

3.4 

12.0 

12.0 

1.4 
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Concluding Observations, 

A comparison of the foregoing analyses suggests many' points 
of much interest and importance, some of which have considerable 
bearings upon the practical opinions of the value of different sorts 
of turnips for feeding purposes. 

In the first place, it is to be observed that the difference in 
feeding value is much greater than we should, a priori^ have been 
led to expect. This difference is most conspicuously seen in the 
tabular views appended to the analyses, in which are presented at 
one view the amounts in 10,000 parts of those constituents upon 
which the comparative feeding values are principally dependent. 
Selecting the First Series of analyses, all of the same variety of 
turnips, but grown with different manures, we find the proportion 
of nitrogen in the juice to vary from 10.5 up to as high as 38.2 
parts in 10,000, or little short of four times as much in the latter 
case as in the former. This, however, is an extreme case, as the 
great majority approximate much more closely to the average. 
Similar differences are also found in the proportions of phosphates, 
though not to so great an extent, the highest proportion being 
24.7, the lowest 9.2. The variations in the quantity of water, 
and consequently of solid matters, are also remarkably great. 
No. 24 contains only 88.39 of water, and 11.61 of solids; and 
No. 17 has 94.94 of water, and 5.06 of solids, or less than half the 
amount. As may be expected, tihe turnips containing the smallest 
quantity of water are the most valuable, and the proportion of it 
might even form an approximation indicative of their value. It 
would, however, be only an approximation, and that a distant one, 
as may be exemplified by comparison of Nos. 6 and 9, of which 
the former, with 727 parts of solids in 10,000, contains 19.7 of 
nitrogen, and the latter 531 of solids and 20.8 of nitrogen, or more 
nitrogen and less solid matter. 

Ith as been occasionally alleged by cattle-feeders, that guano- 
grown turnips are inferior to those grown with farmyard manure 
and other substances ; but the analyses, as a whole, by no means 
confirm this view, but seem to indicate that no such differences 
exist. In the First Series^ however, the inferiority of the guano 
turnips is very marked ; but it is not found in those from different 
localities grown with dung and guano, expressly for the sake of 
determining this point ; where, on the contrary, there is in some 
instances a very decided superiority of the guano turnips. Nor 
does it appear in those of Mr Finnie’s series, in which guano is 
associated with other manures. Thus in No. 6, where 6 cwt. 
dissolved bones were employed, we have 19.7 of nitrogen; but in 
No. 12, where 3 cwt. dissolved bones and 3 cwt^ guano are ap- 
plied together, the turnips contain 23.6 of nitrogen, and are con- 
i^uently of superior value. 
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The turnips of highest value are those grown with pigeons’-dung 
and sulphate of ammonia ; and this is so far remarkable that it is 
directly at variance with the common statements that manures 
rich in phosphates are most beneficial to the turnip. Pigeons’- 
dung is rather poor in these constituents, and it must be considered 
rather as a nitrogenous than as a phosphatic manure. It appears, 
indeed, throughout the whole series, that the most valuable turnips 
have been produced by the nitrogenous manures, and especially by 
those which do not contain their nitrogen in the state of ammonia, 
but in such conditions as permit its gradual and slow diminution. 
Rape-dust and horn-dust are such manures ; and they, and the mix- 
tures of which they have formed a part, have generally produced the 
best turnips. No. 14, Table IV., which is grown with guano and 
rape-dust, has produced the largest quantity of turnips of above 
the average value ; and, if we may be permitted to draw general 
conclusions from this, we should infer that the largest amount of 
the most valuable turnips should be obtained by mixing guano or 
some of the rapidly acting nitrogenous manures with some of the 
more slowly acting ones, such as rape-dust. I may also raise the 
question as to whether the system of growing turnips altogether 
with the rapidly acting manures, which is now so commonly 
adopted, is the most advantageous plan, and whether it might not 
be better, in all cases, to employ these substances only as part of 
the manure of the crop. I think it right, however, to guard against 
the supposition that the nitrogenous manures are always those most 
suited for the turnip. There are districts in which they have com- 
paratively little effect — much less, at least, than those containing 
abundance of phosphates ; but in the district about Edinburgh, I 
believe, the preference is almost universally given to the nitro- 
genous manures. It would be of great interest and importance 
to ascertain the circumstances of soil, climate, and weather, under 
which these different manures produce their effects in the most 
marked manner ; for there is no doubt that they do not invariably 
prove equally beneficial even in the same locality ; but we have 
not a sufficient amount of accurate experiments to enable us, at 
present, to arrive at satisfactory conclusions — nor shall we have, 
until extensive series of experiments are made, in a precisely 
similar manner, in different parts of the country, throughout a 
succession of years. 

The turnips of the Second Series were grown with farmyard 
manure and guano, and their analyses were made for the pur- 
pose of ascertaining the effect of these manures, as well as 
that of difference of locality, upon their chemical composition. 
Their results do not by any means point to any particular effect 
invariably produced. In some instances guano appears to produce 
a turnip of superior quality to farmyard manure; in some instances 
it is exactly the reverse, and in others the difference is very 
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trifling. These differences are most prominent in the amounts of 
nitrogenj which vary within wide limits, and generally are some- 
what larger in those grown with guano. The proportion of 
phosphates is also somewhat less in those grown with guano; and 
this result is at variance with the only comparative analysis of 
such turnips which we hitherto possess, and which was published 
by Professor Johnston in the Transactions of the Highland and 
Agricultural Society. He found a very decided increase in the 
proportion of phosphates, but remarks that satisfactory conclusions 
cannot be drawn from a single experiment. 

, As far as difference of locality is concerned, inspection of the 
Table seems to show that no satisfactory connection can be made 
out between the value of the turnip and the position in which it 
has been grown. Some of the turnips, as those of Mr Waugh, 
have been grown nearly at the level of the sea ; others, like Mr 
Finnie’s and Mr McLean’s, at a very considerable elevation, and in 
a greatly inferior climate, without the quality being manifestly af- 
fected ; indeed, Mr McLean’s, which are from a very high and exposed 
situation, are among the best turnips which have been analysed. 

At the end of the Second Series are comparative analyses of the 
same variety of swedes, of which the first had been stored in 
October 1850, the other pulled in February 1851, at which time 
both were analysed. The rest indicates a diminution in the 
feeding value of the turnip, which had been allowed to remain in 
the ground during the winter, the amount of nitrogen having 
fallen from 9.1 to 6.2, and that of phosphates from 10.6 to 6.0. 
This analysis, however, is not sufficient to set at rest the question at 
issue, and it would be requisite to repeat the analyses upon succes- 
sive crops, in order to ascertain whether this difference is invariable. 

The Third Series of analyses I consider to have given the most 
remarkable and interesting results of all. They refer to the com- 
parative values of turnips grown upon three different soils in 
Perthshire, and were undertaken for the purpose of determining 
how far the popular opinion prevalent in that district as to the in- 
feriority of turnips grow on clay land, is correef. Of the soils exa- 
mined, the first clay soil is the heavy alluvial clay of the Carse of 
Gowrie, which is a wheat soil of the best description, and well 
known for the abundance and excellence of its wheat crops. The 
third, or hill land, is a light loamy soil, which prevails in the rising 
ground, and which, though a good soil, is of an entirely dif- 
ferent character from the Carse clay, and incapable of prodiming 
the same grain crops, and lets at a much inferior rent. The 
second, or black land, forms the boundary between the two former, 
and partakes of the cdiaracters of both, those of the clay, however, 
preponderating. ^ The turnips all received the same quantity of 
^nure, and their treatment was in all respects exactly the same. 
Xhe analyses of the turnips of crop 1849, both swedes and yellows, 
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give the most unequivocal evidence of the superiority of the 
turnips from the hill land; so great, indeed, is the difference that 
the proportion^ of nitrogen, and consequently of protein com- 
pounds, on which the flesh-forming power of the turnips is princi- 
pally dependent, is little short of twice as much in the hill-land 
turnips as it is in those grown on clay land. These results 
appeared so remarkable that I was induced to repeat the analyses 
upon turnips grown on the same soils in the year 1850; and it 
will be seen that a similar result was obtained, although the dif- 
ferences are much less marked, and, are indeed, quite trifling when 
compared with those of the previous year. Still, however, they 
a!re sufficiently distinct, and unequivocally confirm the results 
obtained from the crop of the preceding season. In this instance, 
then, the results of practical experience are fully borne out by 
scientific experiment; and they are, I think, no other than we 
should have been led to form from the general characters of the soils. 
It is well known that the turnip does not flourish in heavy soils, 
and that it is most luxuriant in* those light loams which are dis- 
tinguished as turni/p soils. The hill land, though not a time turnip 
soil, approximates to it in its general characters, and produces a 
superior turnip to that produced on the heavy soil, which for 
other crops is unequivocally superior and more valuable. These 
analyses further indicate the very unequivocal difference in value 
of the same turnips grown under exactly similar circumstances in 
different seasons. All the turnips of crop 1850 are greatly inferior 
to the corresponding ones of 1849. In those of 1849 we have 
the quantity of solids amounting, on the average of all the turnips, 
to about 10 per cent, but in those of 1850 it is not more than 7, 
and a corresponding inferiority is found also in the nitrogen and 
phosphates. It is not easy to trace the cause of this difference, 
but much might be done by a series of experiments extending 
over a series of years. 

The analyses of the Fourth Series of turnips do not call for 
much observation. They form an interesting series of experi- 
ments in the cultivation of the turnip, with different varieties of 
manufactured manui'es. The low value of some of these is indi- 
cated by the fact, that two of them at least, Nos. 4 and 5, do not 
pay the cost of the application ; indeed, the same may be said of 
Nos. 8 and 9, which were manured at a larger cost than the others. 
Some of these, however, yield a considerable profit, and that, 
coupled, in some cases, as in No. 6, with an improvement in the 
quality of the turnip, as indicated by the increased proportion of 
nitrogen and diminished quantity of water. In the case of Nos. 
1 and 2, in which the greatest gain or^ weight is found, it has 
been obtained at the cost of a diminution in the quality of the 
turnip, though by no means sufficiently great to counterbalance 
the increased weight. 
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From a careful consideration of all the analyses, I think the 
following conclusions may be drawn : — 

Turnips grown with different manures differ very greatly 
in quality. 

2d^ Turnips grown with guano cannot, on the whole, be consi- 
dered inferior to those grown with other manures ; on the con- 
trary, though in some cases below, they are in others decidedly 
above the average. 

3dj In the turnips grown for experiment, the most valuable are 
those produced by the mixture of a rapidly and a slowly acting 
nitrogenous manure. 

That the locality and weight at which turnips are grown 
does not appear to exert any influence on the crop. 

5thj That the value of turnips is materially affected by the 
nature of the soil in which they are grown ; that those of 
highest value are produced by light loamy soils, and that heavy 
clay lands produce a decidedly inferior turnip. 

I had purposed to include in the present paper a discussion of 
the important subject of finger-and-toe, which I was the more 
anxious to do as the disease appeared to some extent in the 
turnips of Mr Finnie’s series. As, however, the whole subject of 
the turnip disease has been referred by the Highland and Agri- 
cultural " Society to Professor Balfour and myself for a joint 
botanical and chemical report, I shall reserve all that I should 
have to say now, till such time as we are in a condition to report 
to the Society the results of the investigations now in progress, 
which are rapidly approaching completion. 


ON SOME SUBSTANCES WHICH MAY 33B EMPLOYED IN AGRICULTURE AS 
SUBSTITUTES EOR LIMB. 


Limestones are generally so abundant throughout Scotland, and 
lime, consequently, so cheap, that comparatively little attention 
has been paid to marls and other substances which may be em- 
ployed in its place. I have had occasion to examine a few marls, 
and it has occurred to me that the publication of the analyses 
might be of some service in directing attention to the subject; and 
I shall take the same opportunity of referring to some other 
sources of lime and its compounds, which may be advantageously 
employed for agricultural purposes. 

Marls . — The following are analyses of marls, the one from 
Applecross, the other from Assynt in Sutherlandshire : — 


Silica, 

Alumina and peroxide of iron, 
Carbonate of lime. 

Carbonate of magnesia, 
Alkaline salts, 

Organic matter, 

Water, 


Applecrosfl. 

Assynt, 

0.87 

1.51 

0.32 

1.46 

96.13 

82.21 

1.75 

12.69 


0.86 

... 

0.40 

•0.37 

1.16 

99.44 

100.29 
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In both the localities in which these marls are found, lime is a 
very expensive article — not so much owing to the absence of lime- 
stones, for these, at least in Sutherlandshire, are sufficiently 
abundant, but owing to the want of fuel for burning. So great, 
indeed, is the expense of lime, and so much is it required for the 
agricultural improvements, that mills have been erected for the 
purpose of crushing limestone into a coarse powder, which has 
been extensively employed, and I believe with good effect. The 
Applecross marl is of remarkably fine quality, and is, indeed, 
nearly pure carbonate of line ; it is also in a very fine state of 
division, and its discovery is a great boon to the district. That 
from Assynt is somewhat inferior, but is still valuable ; the only 
disadvantages it presents being that it contains a quantity of 
cai’bonate of magnesia. A marl from the same district has also 
been analysed by Professor Johnston, which, however, contained 
only 49.92 per cent of carbonate of lime, and 36.23 per cent of 
carbonate of magnesia — a quantity so large as greatly to diminish 
the value of the marl, and to render caution necessary in its appli- 
cation in large quantities. It is not improbable that marls might 
be found more abundantly in these districts, if they were carefully 
examined by competent persons; but Professor Johnston's ana- 
lysis shows that they cannot always be safely made use of. Every- 
thing depends, of course, upon the value of the limestone, by the 
disintegration of which the maid is produced ; and a pretty exten- 
sive series of analyses of limestones from Sutherlandshire which 
have been made in the laboratory, and which I shall probably 
make public at some future opportunity, have shown that many 
of these are extremely rich in magnesia. 

A marl of a different source was sent to the laboratory for ana- 
lysis by Mr Young, Collinswell, Fifeshire. It was found on 
draining Kinghorn Loch. The bottom in one part was found 
covered with a thick deposit of a white marl, and over the whole 
of the rest a fine black matter was found. Both of these sub- 
stances were analysed. 


Silica, 



Marl. 

0.316 

Black Matter. 
82.296 

Alumina and paroxide of iron, 



2.027 

8.654 

Carbonate of lime . 



94.594 

1.326 

Carbonate of magnesia, 



1.634 

2.996 

Magnesia, 



0.865 

0,384 

Organic matter, 



0.360 

4.344 




99.796 

. 100.000 


The first of these Is therefore a marl of excellent quality ; the 
second, which Mr Young proposed to apply as a top-dressing, I 
reported to have little value, and that any effects it produced 
would be attributable more to its high state of mechanical division 
than to its chemical composition. The time marl was deposited in 
a very small space, near the point at which a small stream entered 
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tile loch, from which it was probably deposited ; and it is interest- 
ing to observe how completely that had been done before the 
water had reached any distance into the loch, the black matter 
containing only a trifling quantity of lime and magnesia. 

Boasted shale of the coal formation . — A sort of shale which 
is met with in the neighbourhood of Falkirk, and which is roasted 
at the mouth of the coal-pits there, was some time since analysed 
in the laboratory, and is worth notice as a source of lime, and, from 
its other constituents, as probably a valuable application to heavy 
clay lands. Its composition was as follows : — 


Water, 

» • 



• . 2.327 

Carbonaceous matter. 

, 



1.055 

Peroxide of iron and alumina. 



8.346 

Lime, 




10.789 

Carbonate of lime, 




20.894 

Sulphate of lime. 




2.101 

Magnesia, , 




0.209 

Alkaline sulphates, 




2.343 

Chlorine, 




■ 1 traces 

Ammonia, . 




Silica, 




51.978 

100.042 

Total quantity of lime, 

. 

. 

. 

23,143 


The quantity of lime which this substance contains is sufficiently 
large to make it worthy of attention, the more especially as a 
certain part of that which it contains exists in the state of gypsum, 
and a quantity of alkaline salts is also present. As this substance 
is not only a refuse, but a source of annoyance in the neighbourhood 
of coal-pits, the proprietors are generally glad to give permission 
for its removal without charge. 

Lime refuse of the prmsiate worhs . — ^In a former paper I com- 
municated the analysis of a couple of specimens of the refuse fre- 
quently sold under the name of animal charcoal by the prussiate 
manufacturers. The following is that of another refuse obtained 
in the conversion of sulphate into carbonate of potash, which 
is rich in lime, and contains also a considerable quantity of 
potash : — 


Sand, ...... $.88 

Rime, ...... 46.35 

Magnesia, . . . . .0.52 

Oxide of iron, ..... 2.24 

Potash, . . . . .1.69 

Soda, . ..... 0.01 

Sulphur, . . . . . 8 97 

Sulphuric acid, . . , . . 2 . 1 $ 

Carbonic acid, ..... 12.76 

’^ater, ...... 19.43 


100.00 

This substance would also be useful as a source of lime, but it 
ought to be obtained at a very low price ; indeed, if it is to be 
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carried any distance, the farmer could scarcely afford to pay for it 
at all. He would req^uire, when calculating the cost of carriage, 
to bear in mind that it is equivalent to half its weight of quick- 
lime, and to estimate the cost of it accordingly* 

Lime-refuse of the hleach-worhs. — This is the refuse-lime which 
has been employed by the bleacher for converting carbonate of 
soda into caustic soda. It was sent to the laboratory for analy- 
sis by a gentleman, who stated that he could obtain it at the 
bleach-works free of charge. Its composition was ,as follows : — 


Carbonate of lime, . 

Slaked lime, 

Carbonate of soda, . 

Sand, 

Water, 

- 

• 



44.02 

13.53 

2.44 

0.32 

39.80 

Total quantity of lime. 





100.11 

34.89 


•From this analysis it will he seen that this refuse is much in the 
same predicament as the last ; if it can be obtained for nothing, 
and without much cartage, it may be usefully employed, but not 
unless. 

Many other manufacturing operations yield refuse-matters con- 
taining abundance of lime. Soap manufactories, soda-works, and the 
like, are in this condition ; but as these establishments are very fre- 
quently set down in localities where lime is naturally abundant and 
cheap, their refuse is far less important than if they happen to be 
placed where lime is scarce. It would be well if persons interested in 
agriculture would direct attention to such substances wherever 
they are to be found, as they may often prove important auxiliaries 
to improvement. 

ANALYSIS OP A SOIL SPECIALLY ADAPTED TO THE CULTIVATION OP THE 

SUGAR-CANE. 

Some considerable time since I published in the Transactions of 
the Highland and Agricultural Society a series of very elaborate 
analyses of the most prolific wheat soils of Scotland. It may be 
of some interest to contrast these analyses with that of a sugar- 
cane soil, which has been carefully analysed in my laboratory by 
Mr Thomas Kerr. The soil is from the Cocoa-nut Hall estate in 
Antigua, and the samples were taken from the field immediately 
after being three years under sugar-cane, which had yielded a very 
great return. The surface-soil was most minutely analysed, 
the constituents of the watery solution being determined, as well 
as the humine and humic acid. In the subsoils the aqueous con- 
stituents were not determined, and in their analysis they are conse- 
quently included in the portion soluble in acids. The humine 
and humic acid are also included in the organic matter. 
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Surface-soil. 

Subsoil 18 
inches down. 

Subsoil 3 feet 
down. 

Subsoil 6 fdet 
down. 

Soluble in Water — 





Lime, ..... 

0.07 




Magnesia, . . . 

trace 




^ m 

0.06 




# * * • • 

0.04 




Chlorine, .... 

0.05 




Organic matter, 

0.15 





0.37 




Soluble m Acids — 





Silica, 

0.74 


1.26 


Peroxide of iron, . 

2.22 

1.67 

1 10 18 

1.87 

Protoxide of iron, . 

0.77 

9.05 

1 lu.ia 

3.10 

Alumina, .... 

1.90 

2.52 

4.41 

4.21 « 

Lime, 

10.43 

3.04 

9.17 

25.75 

Magnesia, . . . 

0.20 

0.54 

0.57 

0 51 

Potash, .... 

0.03 

0.29 

0.26 

0.28 

Soda, . . / * • 

0.02 

0.11 

0.17 

0.16 

Sulphuric acid, . . 

trace 

0.02 

0.0 1 

0.13 

Phosphoric acid, . 

0 14 

trace 

0.09 

0.04 

Carbonic acid, . . 

7.38 

9.82 


20.23 

. Humine, .... 

1 58 


1.39 

) „ * 

Humic acid, . . 

1.15 

U2.05 

0.92 

J.7.49. 

Organic matter, . . 

7.66 

J 

8.52 

J 


34.22 

30.11 

52.39 

C3.77 

Insoluble in Acids — 





Silica, 

41.44 

51.24 

40.95 

27.67 

Protoxide of iron, . 

3.24 

0.26 

... 

1.40 

Alumina, . . . 

9.00 

1.50 

2.78 

1.00 

Lime, 

0.08 

0 88 

0 61 

trace 

Magnesia, . . . 

0.80 

0.54 

1.29 

trace 

Potash, .... 


0.74 

1 1,91 


Soda, 


0.25 


... 


— 54.56 

55.41 

47.54 

30.07 

Water, .... 

11.13 

14.69 

15.44 

6.06 


100.28 

1UU.21 

~9a93~ 

99,90 


This soil forms a very interesting contrast to the wheat soils to 
which I have referred. It is remarkable for its extreme depth ; 
the subsoil, five feet below the surface, still bearing a general 
resemblance to the soil itself. The great abundance of lime also 
distinguishes it from those which we commonly meet with in this 
country ; nor is protoxide of iron generally so abundant. The 
most interesting point regarding it is the great diminution of the 
amount of alkalis in the surface-soil, which is consistent with our 
knowledge of the composition of the_ sugar-cane, than which few 
plants require a larger quantity of alkalis. How far the presence 
of lime in large quantities may be beneficial, or whether it is com- 
monly found in the soils of the West Indies, I am unable to say. 
It would appear, however, that limestone is a very abundant for- 
mation in the island of Antigua. Mr Kerr analysed a specimen 
of a coral limestone from that island, the results of which I append, 
as it is interesting from its containing an appreciable quantity of 


phosphate of lime and of alkaline chloride. 

Silica, ....... 3.90 

Carbonate of lime, . , . . . .91.70 

, Catbonate of magnesia, . . . . . ‘ 2.31 

Peroxide of iron and alumina, .... 1.19 

Phosphate of lime, ... ^ . 0.39 

* Chloride of sodium, , . . % . 0.19 

Chloride of potassium, . ... 0.15 

* ' 9^3 
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FEEDING PEOPERTIES op TURNIPS GROWN with DIFFERENT 
MANURES. 

By Mr William GooDUsac, Factor to Lord Blantyre, Erskine, Renfrewshire. 

[Premium — ^The Gold Medal] 

A PORTION of a field of 20 acres, on the farm of Beauchamp in For- 
farshire, intended for turnips last year, (1850,) was selected for 
its equal quality of soil and exposure, upon which to grow the lots 
to be experimented with. The soil is a good friablo loam, and 
the - field, which had been manured for a bean crop in ISIjS, was 
in wheat in 1849, and ploughed in the autumn with a good furrow 
for turnips in the following season. 

Plot No. 1 got 20 tons of well-made farm-yard dang per acre. 

„ No. 2 got 4 cwt. of Peruvian guano per acre. 

„ No. 3 got 10 tons of like dung, and 2 cwt. of like guano per acre. 

The turnip seeds — Skirving’s purple-top yellow — ^were sown on 
26th May. They brairded pretty much alike ; those with guano 
continued throughout the season to show rather most luxuriance 
of growth, but on the crops arriving at maturity little or no dif- 
ference was discernible between them. 

From the commencement of the experiment on 21st October to 
its close on the 10th March, the cattle in — 

Lot No. I. Consumed 3 acres 2 roods 27 poles, weigHng 96 tons 14 cwt. 1 q.r. 

„ No. II. „ 3 „ 2 ,, 4 ,, ,, 96 ,, 13 ,, 1 ,, 

,, No. III. „ 3 „ 2 ,, 11 „ ,, 96 ,, 10 0 „ 

The turnips were brought from the field as required, about an 
eight days’ supply usually being in store ; and from first to last 
they were taken clean and in good order from the field, the tops and 
roots being left behind. They were given to the cattle by weight 
and measure. 

The cattle experimented on were a lot of two-year-old short- 
horn crosses, reared by Sir George Dunbar in Oaitliiiess-shire, 
brought from their grazings a considerable distance, and after 
being allowed a little time to recover from the fatigue of their 
journey, were on the 21st October carefully divided into three 
lots of seven each by competent judges, weighed and put into 
their respective feeding courts, which are exactly of the same 
form and construction, having each ample shed-room in a building 
on their north side, and being surrounded by high walls on the 
other three sides, with feeding-troughs in the open court for 
turnips, racks within the sheds for straw, and a southern expo- 
sure. Lot I. was put on the turnips grown witlj dung alone, 
Lot II. on the turnips grown with guano alone, and Lot III. on 
turnips with half dung, half guano. 

The weather was fine and dry when the cattle were put up, 

TRANS.— MARCH 18S2. R 
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and continned so till towards the end of December, about the 
beginning of which were a few days of dull hazy weather, inclin- 
ing to frost ; and during its continuance all the Lots eat about 
35 lb. less turnip each beast per day than usual ; about the 30th 
December much rain fell, and till 13th January it continued very 
wet. The cattle were observed to scour a good deal, and they eat 
very little straw; indeed, from the beginning the consumpt of 
straw was very small. It was then- deemed advisable to give 
them hay. The average consumpt of turnips till this time was 
227 lb. each beast per day, but after being put on hay, of which they 
were allowed as much as they eat up clean, (11 lb. each beast 
daily,) the average consumpt of turnips decreased to 216 lb. each 
beast per day. At the end of the fourth month, (that being the 
shortest period allowed by the terms of competition for the experi- 
ment with turnips alone,) it was resolved to give them a small 
allowance of oilcake, in order to see the effect it might have on 
hastening forward their fattening. Accordingly, 2 lb. of oilcake 
were allowed to each beast daily, along with their hay and turnips ; 
after which the consumpt of turnips fell to 209 lb., and of hay to 
10 lb., each beast per day, and it continued at that rate till the 
close of the experiment. 

During the wet weather in the beginning of January, three of 
the cattle — one of each Lot — (No. 2 of Lot I., and No. 4 of Lot IL, 
and No 2, of Lot III.,) were not doing so well, and were bled, and 
got each a doze of salts. They soon after recovered, and made 
up to the others, the bleeding and medicine having had no per- 
manently bad effects in retarding their feeding, but, on the con- 
trary, seemed to give an impetus to it after they recovered from 
the immediate effects of their medical treatment. 

Atl the cattle of each Lot were weighed once every four weeks, and 
four of each lot were weighed once every fortnight. The weighings 
invariably took place between the hours of 3 and 4 o’clock afternoon. 
It was feared the frequent weighings might disturb the animals, 
and probably have an adverse influence on their fattening ; and it 
was tliought that weighing the saT^B four fortnightly would be 
sufficient to test the progressive improvement, and that the bad 
effects, if any, from the weighings would be seen by contrast with 
the other three of each lot which were weighed only once a month. 
It may be mentioned, however, that the cattle generally were very 
tractable, and by the end of the experiment the weighing seemed 
to give them no uneasiness, the cattle-man leading them on by 
their horns to the weighing machine with the greatest ease and 
composure possible. 

The following Tables show the progressive improvement in 
weight during the course of the experiment : — 
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Table I., 

Showing the Increase in Weight in lb. at the end of every 4 Weeks, from 
the commencement of the Experiment on 21st October to its close on 
10th March. 


LOT L — FED ON TURNIPS GROWN WITH DUNG ALONE. 


18th Nov. 

16th Dec. 

1.3th Jan. 

10th Feb. 

10th ‘March. 

Total increase. 



lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

Ho. 

1. 

66 

112 

96 

104 

136 

514 

ff 

2. 

60 

85 

90 

18 

107 

360 

if 

3. 

64 

65 

118 

30 

123 

400 

ft 

4. 

56 

104 

92 

44 

78 

874 

ff 

S. 

52 

61 

74 

14 

60 

261 

39 

6. 

59 

66 

38 

66 

67 

296 

39 

7. 

46 

51 

85 

90 

61 

333 



403 

544 

593 

366 

632 

2538 


LOT n. — FED ON TURNIPS GROWN WITH 

GUANO ALONE. 


18th Nov. 

16th Dec. 

13th Jan. 

10th Feb. 

10th March. 

Total increase. 



lb. 

Ib. 

lb. 

lb. 

lb. 

Ib. 

! No. 1. 

58 

64 

89 

61 

84 

346 


2. 

71 

92 

96 

59 

86 

404 

99 

3. 

76 

50 

77 

33 

28 

264 


4. 

43 

41 

34 

78 

111 

807 


5. 

80 

67 

83 

48 

58 

336 


6. 

50 

67 

91 

30 

111 

339 

it 

7. 

54 

57 

79 

60 

72 

822 



432 

418 

549 

369 

650 

2318 

4 

LOT lit. — PSD ON TURNIPS GROWN WITH HALP 

DUNG, HALF GUANO. 


18th Nov. 

16th Dec. 

13th Jan. 

10th Feb. 

10th March. 

Total Increase. 



lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

No, 

1 . 

33 

88 

99 

113 

134 

467 


2. 

64 

86 

73 

69 

98 

879 


3. 

31 

59 

65 

46 

76 

277 


4. 

54 

74 

106 

87 

78 

398 


5. 

45 

82 

60 

65 

42 

284 


6 . 

29 

52 

56 

43 

108 

288 

it 

7. 

25 

48 

64 

66 

139 * 

342 



271 

488 

522 

479 

675 

2435 
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Table II., 

Showing the Increase in "Weight, every fortnight, of Four of the Cattle 
of each Lot, from 21st October to 10th March. 


CatUe of Lot I., weighed aTidjpvi v/p on 21st October, a 

.nd weighed again on — 


Nov. 4. 

;NoT.ialDec.a 

! 

Dec. 16. 

Dec. 30. 

Jan. 13. 

Jan. 27. 

Feb. 10. 

Feb. 24. 

Max.l0. 

Total. 


lb. 

Ib. 

lb. 

lb. 

Ib. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

No.!. 

26 

40 

46 

66 

30 

66 

54 

60 

44 

92 

514 

„ 2. 

24 

36 

5i 

31 

39 

51 

lost 5 

23 

41 

66 

360 

» 4 . 

28 

28 

38 

66 

36 

56 

29 

15 

25 

53 

374 

„ 6- 

41 

18 

28 

38 

18 

20 

26 

40 

18 

49 

296 


119 

122 

166 

201 

123 

193 

104 

128 

128 

260 

1544 

Cattle of Lot II., weighed and put up on 21s^ October, and weighed again on — 


Nov. 4. 

Nov.ia 

Dec. 2. 

Dec. 16. 

Dec. 30. 

Jan. 13. 

Jan. 27. 

Feb. 10. 

Feb. 24. 

Mar.lO. 

Total. 


ib. 

lb. 

lb. 

lb. 

lb. 

lb. 

Ib. 

Ib. 

lb. 

lb. 


No. I. 

24 

34 

26 

28 

48 

41 

44 

17 

24 

Kin 


n 2. 

23 

48 

33 

59 

38 

58 

28 

31 

13 

73 


« 4. 

28 

IS 

14 

27 

32 

2 

23 

65 

28 

83 

307 

6. 

21 

29 

27 


46 

45 

7 

23 

46 

65 

339 


96 

126 

100 

144 

164 

146 

102 

126 

111 

281 

1396 

CaUle qf JExrf III., weighed and put up on 2l5i October, and weighed again on — 


^ Nov. 4. 

Nov.18. 

joec.^. 

Dec. 16. 

Dec. 30. 

Jan. 13. 

^an.27. 

Feb. 10. 

Feb. 24. 

Mar.lO. 

Total. 


lb. 

Ib. 

lb. 

lb. 

Ib. 

lb. 


lb. 

Ib. 

lb. 

lb. 

No.L 

17 

16 

29 

59 

47 

52 

55 

58 

46 

88 

467 

« 2. 

19 

33 

18 

67 

35 

38 

38 

31 

47 

SI 

379 

» 4. 

22 j 

32 

28 

46 

B6 

49 

45 

42 

29 

49 

398 

6. 


9 

27 



25 

5 

38 

36 

72 

288 


78 

92 

102 

197 

169 

164 

143 

169 

158 

260 

1532 


AiOeoidiBg to Tal)Ie I., Lot I., fed on tninips grown with, dung alone, produced an increase 
in the live-weight of 2oS8 Ib. 

And iL, fed on turnips grown with guano alone, produced an increase of 2318 ,, 

Making a difference in favour of the former of 


220 lb, 
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Assuming 6-lOths as equal to the dead-weight, we have 182 lb., 
estimated at 5d. per lb., equal to 55s., as the increase in money- 
value on the lot, or an average of 7s. lOJd. for each beast ; and there 
being 3 acres 2 roods 27 poles of turnips consumed by this Lot, the 
advantage in favour of the dung-grown turnips is equal to about 
15s. 7d. an acre. 

The Lob fed on the turnips grown with half dung and half 
guano hold an intermediate position between the other two Lots, 
and fairly leads to the inference, which they support, that 
dung-grown turnips have an advantage in feeding qualities 
over those grown with guano, although that advantage, as 
shown by this experiment, is not so great as to compensate 
for the greater cost of dung, and the ready facilities afforded 
by guano for growing a much larger extent of turnips on the 
farm than could be done if farmyard manure alone were used. 
Assuming the other expenses of the turnip crop grown with 
different manures to be equal, the cost for dung in this experi- 
ment is, at 5s. per ton, £5 per acre ; for guano, £2 per acre ; 
and for half dung half guano, £3, 10s.: so that, unless the 
subsequent crops make up for this difference of cost, a loss of 
£3 per acre, minus the 15s. 7d. per acre gained in feeding, as 
shown above, will give the results of growing turnips with 
dung instead of guano, for feeding cattle. It might have been 
desirable to have had the dead-weight of the animals, and also 
a test, by chemical analysis or otherwise, of the comparative 
qualities of the beef for the table ; but they were sold to a dealer 
for a distant market, and these could not be obtained. 

Independently of the more direct results brought out by this 
experiment, there are two collateral points illustrated by the Tables 
worthy of remark. The first is in reference to the effect which 
the state of the weather has on feeding cattle in open courts. 
It will be seen that, after the continued wet weather in the 
beginning of January, a very serious check took place in the 
progressive increase of weight among all the Lots — some of the 
cattle making little or no progress for nearly a month, and the 

f eneral increase falling, in Lot L, from 593 to 366, and in 
iOt IL, from 549 to 369. In Lot III. the deficiency is not 
so marked, but still suflScient to show that, in open-court feeding, 
there is this disadvantage attending it in wet unsuitable weather, 
even although the cattle have ample cover under sheds, if they 
choose to avail themselves of it. The other fact strikingly 
established by the Tables is the great benefit derived from giving 
cattle even a small allowance of oilcake along with their turnips. 
Alth(fugh, during the last four weeks, only 2 lb. per day were 
given to each beast, the increased weight gained by all the Lots 
exceeded that of any of the four previous months — especially 
that of Lot IIL, which does not appear to have suffered so severe 
a check from the weather in the previous month as the other 
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two Lots — the highest increase of that Lot, before getting the 
oilcake, being 522 lb, per month; while, during the month it 
was giTen, the increase was 675 lb. 

The following Table exhibits the weight of the cattle at the 
commencement and close of the experiment, and their increase in 
weight during it : — 


Lot I. 



Weight on 21st Oct. 

Weight 

on 10th Mar. 

Increase during 
the experiment. 



cwt. 

qrs. 

lb. 

cwt. 

qrs. 

lb. 

cwt. 

qrs. 

lb. 

No. 

1. 

12 

3 

0 

17 

1 

10 

4 

2 

30 

99 

2. 

10 

1 

14 

13 

2 

10 

3 

0 

24 


3. 

9 

2 

21 

13 

1 

1 

3 

2 

8 

9i 

4. 

10 

0 

0 

13 

1 

10 

3 

1 

10 

9} 

5. 

10 

2 

24 

13 

0 

5 

2 

1 

9 


6. 

10 

3 

25 

13 

2 

13 

2 

2 

16 

» 


10 

3 

13 

13 

3 

10 

2 

3 

25 



75 

1 

13 

98 

0 

3 

22 

2 

18 

1 Lot n. 



Weight on 2l8t Oct 

Weight 

on 10th Mjar. 

Increase during 
the experiment. 

Na 


cwt. 

qrs. 

Ib. 

cwt. 

qrs. 

Ib. 

cwt. 

qra. 

lb. 

1. 

12 

3 


15 

8 

10 

3 

■riM 


jj 

2. 

32 

Bl 

S 

16 

2 

17 

3 

2 

12 

n 

3. 

9 

3 


12 

mm 

12 

2 

1 

12 

» 

4. 

10 

1 

0 

12 

3 

27 

2 

2 

27 

99 

5. 

10 

3 

22 

13 

3 

22 

8 

■iB 


» 

6. 

10 

3 

7 

13 

3 

10 

3 

0 

3 

99 


10 

2 

0 

13 

1 

14 

2 

3 

14 



77 

0 

6 

97 

3 

0 

20 

2 

22 


Lot in. 



Weight on 21st Oct 

j Weight on loth Mar. 

Increase during 
the experiment. 

No. 

L 

cwt. 

11 


lb, 

23 

cwt. 

15 

qrs. 

1 

lb. 

14 

cwt. 

4 

m 

lb. 

19 

» 

2. 

11 

0 

12 

14 

1 

27 

3 

1 

15 

99 

3. 


1 

23 

12 

3 

20 

2 

1 

25 

» 

4. 

10 

1 

22 

14 

mm 

0 

3 

2 

6 

n 

5. 

10 

1 

11 

12 

3 

15 

2 

9 

4 

if 

6 . 

11 

1 


13 

3 

8 

2 

2 

8 

if 


12 

1 

3 

15 

1 

9 

3 

0 

6 



77 

m 

10 

98 

a 

9 

21 

2 

27 
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The cattle were bought, in October 1850, at £ 12 , 5s. a-head, 
and valued, when put up to feed, at £ 12 , 17s. 6d. a-head. They 
were sold, with the exception of two, (No. 3 in Lot II., and No. 3 
in Lot III.,) on lOtli March, for £ 16 , 10s. a-head. The two 
reserved were at that time estimated to be worth £15 a-head. The 
cattle were sold in slump ; but it was considered, ]>oth by buyer 
and seller, that Lot I. was worth from 6s. to 8s. a-head more than 
the other Lots — which opinion coincides with the results furnished 
by the weights already given. 


On the WEIG-HT op TURNIPS op CROP 1851 on VARIOUS FARMS 
IN THE MIDDLE AND UPPER DISTRICTS of ANNANDALE. 

The following Table, showing the weight of turnips of crop 1851 , 
on the various farms mentioned in it, in the middle and upper dis- 
tricts of Annandale, as also the accompanying Report by the Lock- 
erbie Farmers’ Club on the contents of the Table, were kindly 
communicated to the Society by Charles Stewart, Esq. of 
Hillside, Dumfriesshire, to whom Annandale owes much, as the 
originator of a system which has worked well, and given 
satisfaction to its Farmers. 

The respective fields were inspected between the 17th and 25th 
of November 1851. 


Tambs of Farms, Parishbs, 
AND OF Kinds of Turnips. 

Width ofDriU 
in Inches. 

No. of Turnips 
on 10 yards. 

Weight. ' 



Manures. 

1 

Per i 
Scotch 
Acze. 1 

Per 

Imp 

Acre, 

1 

it 

Peruvian 

Guano. 

L 

If 

nn 

Ground 

Bones. 

II 

da's 

Date 

OF Sowing. 






oubio 










tons owt 

tons oirt 




bus 

bus 

oirt 


Fardorave, Dalton 












White Globe 

28 

28 

25 11 

20 5 

15 


1 

13 



19tb June 

Dale’s Hybnd 

27 

32 

31 12 

25 1 

15 

2t 

1 

13 



19th June 

Purple Top Yellow .... 

271^ 

29 

24 12 

19 10 

15 

2i 

1 

13 



17th June 

Do. Swedes .... 

26i 

25 

31 2 

24 13 

15 

2i 

1 

13 



24 to 2ath May 

Do. Do 

2Si 

25 

37 10 

29 15 

15 

Si 

1 

IS 



22 to 23d May 

^ORMONT, Dalton 












Swedes 

29 

35 

27 1 

21 0 


2 


17 



27 to 30th May 

WJiite Globe 1 

29 

38 

34 10 

27 7 


2 


17 



13 and 14 June 

Yellow Bullock 

29 

36 

20 19 

16 12 


2 


17 



19 to 2l8t June 

'reen«Uiolhead, Lochmahtn 












Hardy Green 

27i 

32 

23 7 

18 10 

18 

2 


6 



16 to 18th June 

Yellow Bullock 

27i 

39 

28 10 

22 12 

18 

2 


6 



SO May to 16 do* 

Swedes 

27j^ 

88 

27 2 

21 10 

24 

2 


10 



^tomMay 

'RESTONHouss, Lookmohen 




1 








Swedes . 

29i 

3 

29 12 

23 9| 

15 

Si 


10 




MALLHOLM, LochmoiJbtn 












Swedes 

27 

4X 1 

27 16 

82 0 

18 

2 


10 



86 May to5 June 

Yellow Bullock ..... 

2^ 

47 

22 19 

18 4 

18 

2 


10 



Do. Do. 

lAXtDEATHS, Lochmobm 












Swedes 

28i 

30 

SO 11 

24 4 

16 

2 





20 to 26 th May 

Do., (Laing’s) 

2?! 

37 

33 14 

26 14 

16 

2 




l| 

Do. Do. 

»ALLFiBBLiE, Mirkmichoel 












Swedes 

28i 

31 

28 18 

22 18 

18 

2i 


12 



IS to 17th May 

Do 

m 

32 

21 7 

16 18 

10 

2 


12 



6th June 

Pomeranian, White . . . 

W 

33 

41 13 

S3 1 

10 

li 


12 



7th June 

Yellow Bullock ..... 

28 

33 

IS IS 

15 0 

12 

2 





10 to X4th June 

►altonhoob, Dryfesdah 












Swedes 

28§ 

30 

30 9 

24 3 

IBi 

4J 


IBi 



30 May to 5 June 

Hardy Green 

28^ 

30 

27 4 

21 11 

15i 

48 


ISi 



7thtolSth June 


\^Tab(e Continued, 
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ON THE TOENIP CEOP 


Hzlusibe, Dryftvdalt 

Hardy Greari tSkirving’e) 
Barpte Top Swedes, Do. 

Do., Do. 

Green Top Swede . . 
Purple Top Do. . . 
Green Top Swede . . 
Purple Top Do, . . 
Purple Top Yellow . . 
Green Top Do. . . 
Do. Do. . . 
Do, Do. . . 
Ejbkbuhs', X>ryfesdak 

Swedes 

Green Top Yellow . . 
Purple Top Do. . . 
White Globe .... 
Broombousbs, Drv/esdak 
Purple Top Swedes . . 
White Globe .... 

Do 

Purple Top Yellow . , 
Green Top Do. . . 


I jhirple Top Swedes . 

I Dhvfbholm, Drufesdale 
Purple Top Swedes . 
Green Top Do. 
Purple Top Yellow . 
To&wood, J>rsifissdate 


Green Top Y^ow . . 
Bjbctok, 2>riife9dalei . . 
8we^ ...... 

Green Top YeBow . , 
White Globe .... 

AppUgarfh 

Green Top Yddow . . 

Do. Swedes , . 
Purple Top Dck . . 
Green Top Yellow . . 
liAxaeosBatB, 

Grden Tap Yellow . . 
Do. Do. . . 
Do. Do. . . 
Purple Top Sw<^es . . 
MTJrB.HocsBFooT, Appiege^ 
Green Top Yellow . . 
Parple Top Do. , . 
Purple Top Swedes . . 
Fxsbbsc, Appiegarth 
Puzple T(^ Swed^ . . 
Gr^u Top Yellow , . 
Beoauholm, Appkgarffi 
Swedes ...... 

Dikwoodzx Mains, Appltg 
Swedes (Skirwng's) . . 
Do. 1 Lothian) . . 

} Yellow Bollock . . . 
Dalmacaoubr, AppUgarOi 
Hardy Green . . , 
Purple Top Yellow , . 
Swe^ (SkirTing’s) . . 
HANomosHAW, Applegarth 

Swedes 

White Glob e . ... 
Purple Top White . . 
DsmwooniJB-GBEBN, Apfj^t 
Swedes (Lothian > . . 

"BiOismjLV^Appiegcar&k 
P«E|ie Tep Yellow . . 
S«re^ 




Weight. 

Manubes. 

2m 

02 

S c 

T. 

o o 

Per 

Scotch 

Acre. 

Per 

Imp. 

Acre. 

■2 

h 

3 a 

Sa 

1 Peruvian 

1 Guano. 

niBSOlved 1 
Bones | 

« . 
§s 

II 

Bone 

Meal. 

3 Fhos 
of Lime. 





ouUc 





otrt 



tOBSoet 

tonsewt 

yazds 

cwt 

«wt 

1)01 

bos 

28 

36 

37 2 

29 8 

27 

2 

31 




26| 

82 

29 10 

2.3 8 

27 

2 





26 

29 

30 11 

25 10 

27 


61 

20 



28 

30 

19 19 

15 16 

20 

2 




27 

30 

28 3 

22 6 

20 

2 


20 



28 

30 

20 13 

16 8 

27 

2 

3t 




28 

25 

24 lU 

19 9 

27 

2 

Si 




27i 

35 

18 11 

14 14 

20 

1 

2^ 




28 

29 

21 14 

27 4 

20 

1 

2k 




27 

83 

17 8 

13 16 

20 

1 

20 



26§ 

40 

23 3 

18 7 

35 






27 

34 

25 8 

20 3 

25 

3 


15 



27 

34 

27 1 

21 9 

18 

3 


12 



28 

: 36 

26 10 

21 0 

18 

3 


12 



27^ 

35 

34 7 

27 4 

18 

3 


12 



27i 

35 

25 17 

20 10 

25 

2 



Of 


; 28J 

37 

35 7 

28 1 

25 

2 





1 27| 

44 

28 4 

22 7 

24 

2 





t 27* 

39 

27 2 

21 10 

20 

2 





i4 

43 

22 13 

17 19 

24 

2 





27i 

31 

26 15 

21 '4 

24 

2 


8 



29^ 

35 

24 0 

19 1 

20 

2 





m 

36 

17 3 

13 12 

20 

2 





‘ 28 

41 

19 19 

15 16 

20 






27t 

40 

26 10 

21 0 

12 



12 



27 

30 

21 8 

17 0 

10 

2 


10 



28 

35 

24 14 

19 11 

25 

li 


10 



27 

43 

27 1 

21 9 




13 



28 

43 

29 15 

23 12 




13 



28 

35 

17 6 

13 131 

20 

2k 


12 



28 

43 

il9 17 

15 15 

2 





28 

43 

21 0 

16 13 

20 

2 





28 

41 

19 5 

15 5 

15 

2 





27i 

43 

IS 0 

14 5 

25 






28i 

40 

28 8 

18 11 

20 

2k 






45 

18 5 

14 9 


3 


12 



28i 

37 

21 14 

17 4 

20 

2k 





28 

45 

20 10 

16 5 


2i 


1.5 



28^ 

.1 44 

22 17 

18 3 


2k 


16 



29 

37 

18 IS 

14 16 

15 

2k 


10 



2.9^ 

> 40 

26 0 

20 IS 

25 

3 





28i 

: 38 

22 0 

17 9 

20 

2 





29 

1 54 

29 IS 

23 14 

16 

2 




Ik 

28i 

'! 35 

29 19 

23 15 

18 

4 





28* 

! 32 

25 13 

20 6 

18 

4 





28J 

1 SO 

1 

15 16 

12 11 

7 

2 





26 i 

1 38 

29 16 

23 12 

I.*; 

2k 





26 1 

35 

26 0 

20 12 

[ lo 

2k 





27 

39 

23 19 

19 0 

1 17 

2k 





30 

41 

21 11 

17 3 

28 

2k 





SO 

39 

18 19 

15 0 


4 





30 

49 

18 19 

15 0 


4 





29i 

33 

23 12 

IS 14 

30 

2 





27 

44 

21 16 

17 5 

20 

3 





24 

43 

24 18 

19 15 

30 







Date 

OF Sowing. 


12th May 
12 and 13 May 
1.3th May 
20th May 
22dMay 
20th May 
19th May 
5th June 
4 and 5th June 
4th June 
4th June I 

17 to 24th May I 
4 to 5th June 
24 to 3Ist May 
12th May 

17th May 
17th May 
6th June 
16th June 
6th June . 


19ihto24thMay 


26th May 
26th May 
20^1i June 

28th May 
15th June 

20th May 
20th May 
16th May 

2d June 
16th May ^ 
17th May 
I4th June 

1st June 
16th May 
10 to 17th June 
16th May 

15th June 
15th June 
13th June 

21st May 
6 and 9th June 


li 20 to 24th May 


26th May 
15 to 20th May 
28th June 

5th June 
2d June 
21 to 27th May 

20 to 26th May 
28th June 
29th June 

17 to 26th May 

15th June 
26th May 
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Weight. 


Manures 
















Names of Farms, Parishes, 

Width of] 
in Inchf 




Is 

•et 



S’ ® 

Date 

AND OF Kinds of Turi^ips. 

* B 

Per 

Scotch 

Acre. 

Per 

Imp. 

Acre. 

3 

It 

|| 

« . 

P B 

u 

OF Sowing. 


}ei 







na 

SC's 







oubio 










tons cwt 

nnsoirt 

jatdfl 

«rwt 

orrt 

bns 

btu 

<nrt 


Cleuorhbads, Appl^arth 












White Globe 

29 

44 

20 6 

16 2 

25 






27 to 30th May 

Yellow Bullock .... * 

29 

44 

17 6 

13 13 

25 






2d June 

Do. 

29 

55 

14 4 

11 5 


4 





21st June 

Purple Top Yellow .... 
Shaw, EuUon 

29 

38 

17 6 

IS 13 


4 





28tli June 

Purple Top Swedes .... 

28 

26 

24 3 

19 3 

20 

3 

4 




15 and 16th May 

Hardy Green 

28 

29 

25 11 

20 5 

20 






20th May 

Pujple Top Yellow .... 

28 

29 

15 15 

12 10 

20 

2k 





24th May 

Yellow Bullock 

28 

36 

17 19 

14 3 

20 






8 to 10th Jime 

Purple Top White .... 
Kirk HILL, Wamphray 

28 

28 

21 7 

16 18 

20 

2h 





5th June 

Swedes (Lothian) .... 

27i 

30 

20 6 

16 2 

25 

2 



1 


24th May 

Do. iSkirving’s) .... 

29 

32 

16 8 

13 0 

28 

2 





21 St May 

Yellow Bullock 

27^^ 

32 

21 8 

16 19 

25 

2 



1 


6th June 

Hardy Green 

27^ 

37 

21 8 

16 19 


2^ 


22 



10th June 

Do 

29 

31 

27 14 

21 18 

28 

2 





2l8t May 

White Globe 

PcMPLiRBURN, Wamphtay 

27i 

36 

21 15 

17 5 

22 

2J 





12th June 

16th May 

Swedes . 

23 

27 

15 18 

12 12 

18 

3 





Yellow Bullock 

SO 

43 

21 5 

16 17 

18 

3 





19th May 

Green Top White .... 
Wamphravoate, Wamphray 

SO 

30 

18 19 

15 0 

18 

3 





20th May 

27th June 

Green Top White .... 

28 

33 

12 5 

9 14 

IS 

2 





Po. Do 

28 

42 

16 15 

12 10 

18 

2 





27th June 

Yellow Bullock 

28 

36 

16 2 

12 15 

18 

2 





11 and 12th June 

Do 

28 

44 

19 12 

15 11 

24 

2 





5th June 

Swedes (Skirving^s) . . . 

30 

35 

24 17 

19 14 

28 






24th May 

Green Top Swedes .... 
Bboomhtlls, Wamphray 

30 

32 

17 19 

14 5 

28 

2 I 





24th Alay 

27th May 

Green Top Swedes .... 

28 

37 

19 1 

15 2 

30 

3 





Yellow Bullock 

28 

38 

22 g 

17 15 

20 

3 





9th June 

Green Top White .... 

iiNNANBANR, Johnstom 

28 

1 

85 

26 16 

18 17 

20 

3 





9th June 

13 to 16th May 

Swedes (Skirving’s) .... 

28 

32 

26 16 

21 6 

20 

2 





White Globe 

28 

32 

16 2 

12 15 

16 

2 





27th June 

Do 

28 

35 

24 10 

19 8 

16 

2 





10th June 

Hardy Green ...... 

28 

35 

26 12 

21 2 

20 

2 





7th June 

Yellow Bullock 

28 

33 

18 4 

14 8 

20 

2 





17th June 

Do 

28 

33 

18 11 

14 14 

20 

2 





6th June 

Barnhill, EirKpatrick-Juxia 











5th June 

Yellow Bullock 

30 

47 

19 12 

15 11 

25 

2 





Green Top White .... 
WOODFOOT, Mflfat 

30 

38 

26 8 

20 14 

25 

2 





6th June 

Yellow Bullock 

28 

43 

21 0 

16 13 

20 

2 






Wliite Globe 

28 

39 

21 0 

16 13 

20 

2 






Craiobbck, MqS^at 

Yellow Bullock ..... 
Newton, MqffUt 

28 

41 

22 8 

17 15 

24 

1| 





28th May 

23d May 

Swedes 

29i 

i 33 

27 5 

21 12 

! 24 

2 



0| 



The weights were taken in different portions of each field, and 
those stated in the Table show the average ; the heaviest and 
lightest not being particularised. 

The average weights of the whole fields are: — 


For Swedes, 
„ Yellow, 
„ Common, 


SCOTCH ACEH* 

tons. cwt. 

24 19 
21 13 
26 11 


JMrKBIAn ACRE, 
tons, cwt 
19 16 
17 0 

21 1 




240 


ON THE TTIENIP CROP 


The following tnmip crops were inspected and certified by mem- 
bers of the Club, but not by the appointed inspectors: — 


Nambs of Farms. Parjsheb, 
AND OP Kinds of TcaNipa 


. . \ Weight. 

Ill 

Manures. 

Date 

OF Sowing. 

w I 
'S'S 

P 

1 Per Per 

'S'-' , Scotch Imp. 

^ g i Acre Acre. 

Parmyard 

Dung. 

Peruvian 

Guano. 

Dissolved 

Bones. 

Ground 

Bones 

Bone 

Heal. 

Animal 

Manure. 




oiihic 






tonsowt tosufiiwt 


ewi 

bus bus owt 


Foste«i Mbax>ow, Dalton 







Skirving’s Swedes .... 


25 31 11 25 2 

10 It 


20 

15 to 17th May 

GaLBNBiB. Applegarih 







Swedes 

29 

SO 24 13 10 11 

34 

4 


15 to 21st May 

Craighouse, Corrie 







Swedes ........ 

20 

36 25 7 20 2 

20 2 



27th May 

Green Top Yellow .... 

20 

38 21 16 17 6 

20 



16th June 

Purple Top Do 

20 

48 30 15 24 8 

20 



16th June 

Goodbopb. Johnstone 

( 






Skimng*s Swedes .... 

1 30 

33 33 7 23 13 

30 2 


5 

16th May 

Purple Top Yellow .... 

j 28 

29 30 9 24 3 

25 2 


20 

16th May 

Red Top White 

' 29 

30 32 2 25 0 

25 2 


5 

17th May 

WTiite Globe 

1 29 

30 33 11 26 11 

25 2 


0 

17th May 

Hardy Green 

1 29 

31 42 19 34 1 

25 2 


5 

17th May 

Kirebank, Johnstone 

1 






Hardy Green ...... 

26^ 

37 37 15 29 19 

26^ li 



21 and 22d May 

White Tankard 

j 26i 

1 37 i 40 3 31 17 

1 1 1 

26^ 



18 and 20th May 


Eepoet on the preceding Table by the Lockerby Farmers’ Club. 

The appointed inspectors, viz. Messrs Oarruthers, Kirkhill ; 
French, Waraphraygate; Dobie, Kirkburn; Jardine, Milbank; 
Cattle, Dorinont ; and Wilson, Daltonhook, proceeded to the 
examination of the crops of most of the members of the Club on 
the 17th and 18th November, and the weights now reported were 
all taken by them before the 25th. Those in the last Table were 
not examined by the inspectors, but by members of the Club, 
not the owners of the crops ; and the results are here inserted by 
request, for the sake of further elucidation. 

At the request of the Club, at their meeting on the 20th No- 
vember, the following report is drawn up, containing the substance 
of the observations made by the inspectors, and the opinions gener- 
ally expressed by the members at that meeting, 

The Table comprehends the farms of twenty-two members of the 
Club ; and of the whole fields weighed, only seven were in the pro- 
prietors^ occupation. 

general character op the crop. 

The crop of 1851 falls far short, in point of weight, of those of 
1849 and 1850, as will be seen by the following statement of the 
average of the whole farms taken in those years, viz. : — 

1840. 1850. 1861. 

Tona. Cwt. Tons. Cvrt Tons. Cwt. 

21 16 24 S 19 16 Imp. acre. 

20 2 !9 14 17 0 

22 7 25 14 21 1 ,, 


Swedes, . 
Yellow, . 
Common, . 
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And taking tlie three sorts of turnips, the deficiency of 1851 is 
below 1849 ten per cent, and below 1850, seventeen per cent. 

This, in the opinion of the majority, corresponds nearly with the 
actual deficiency of the general turnip crop in the district, though 
some think that the proportional shortcoming in the crops un weighed 
is not so great. It may be observed that the deficiency has to a 
small degree been compensated by a somewhat larger breadth sown, 
the extent yearly increasing in the district. The diminution 
of weight arising in the face of improved cultivation, evidenced by 
greater quantity and variety of manures and generally earlier 
sowing, is to be attributed to the stoppage of the growth by cold 
weather in the end of June and beginning of July, and by the par- 
tial attack of insects, when a fortnight was lost and never regained ; 
and although the crop was generally luxuriant and healthy in 
September and October, there was not time for the bulbs to gain 
the ordinary size, till checked bj^^ the frosts early in November. 
Had that month been as mild as it was in 1850, and the crop been 
allowed to stand, it is probable that an average weight would have 
been attained, great vigour of growth maintaining itself to the last. 

The years 1849 and 1850 were considered, on the whole, favour- 
able seasons for turnips in the district ; and the crop of 1851 is 
still, in point of weight, perhaps equal to the average of the six 
or seven preceding years, though certainly under what those years 
would have been had the now moz’e improved management then 
prevailed. 

TIME OF SOWING. 

It will be observed from the Table that the time of sowing (in all 
cases noted and readily answered by farmers) is generally earlier 
than formerly, arising not so much from any particular facility in 
the season, as from the conviction now prevailing that the chances 
of a large crop are much greater with early sowing ; and this may 
be particularly remarked in regard to 

Sioedes — which, when the earlier sown after the 10th of May 
are better; while after the 25th, or even 20th of May, the chances 
of weight diminish. 

Common.^ or White Varieties . — It will be noticed that various 
cases occur, when these have been sown very early, ^ in which the 
produce has been as large as 30 to 35 tons the imperial acre. The 
general attention of the district has been attracted by these and 
similar results last year ; and there is no doubt but the practice 
will be extensively followed, and probably with great profit. 
Some of the early crops, such as on Hardgrave andDalfibble, were, 
previous to the general inspection, all consumed, but were ascer- 
tained to be upwards of 40 tons per Scots acre ; while it is also 
stated that, as early as the 15th of September, some crops reached 
30 tons per Scots, or 24 per imperial acre. The advantage of 
having so large crops to consume during October is very greatj as 
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stock of every description advance with the greater rapidity at 
that mild season with a full allowance of turnips. Some faimiers 
propose a partial sowing as early, if possible, as the 1st of May, 
reckoning to have their turnips for October sown by the 20th. 

Yellow ^ — The results this year do not show much difference, if 
sown by the 10th of J une ; but in every variety, in sowing alter 
the 14th, the inferiority is very marked. If any turnips are sown 
after that date, it should be the white. 

It is scarcely necessary to observe that, however late the sowing, 
be delayed, it is indispensable to have the land thoroughly worked 
and pulverised, and in a dry, friable state. 

WIDTH or BRILL Aim STUGLIN’O. 

The width of drills is now, it will be seen, very uniform, vary- 
ing from 26 to 20 inches. It has been remarked by some farmers 
that, in cases of full and varied manuring, turnips, especially 
swedes, on low or sheltered land, or in narrow valleys where 
there is little circulation of air, would this year have been larger 
had not the luxuriance of the shaw, causing a closeness of the 
drills, continued all October to exclude the air and sun. There 
seems no doubt but that widths of drills, varying from 26 to SO 
inches, or even more in the case of swedes, are required on richly 
manured ground, and in little-exposed situations. The singling 
now on many farms approaches nearer the standard of 12 to 14 
inches, exemplified by the practice of Mr Elliot of Hardgrave, in 
the two preceding years'* weighings ; and this would have been 
more generally adopted, and with much advantage, had not the 
cold weather, and the unhealthy appearance of the crop at the 

E eriod of singling, created a hesitation in risking a width so much 
eyond ordinary practice. 

QUALITIES OP SEEP AKP VARIETIES OP TURNIP. 

The complaints of imperfect and mixed seed have been very 
general this year. The irregular shape of the bulbs, and more 
than usual proportion, in many fields, of stalks running to seed, 
as well as a mixture of sorts, are unquestionably^ more general than 
heretofore. As the easiest remedy for this, it is strongly recom- 
mended to raise their own^ seed from selected bulbs. Several 
neighbouring farmers might join and accomplish it with very little 
trouble. 

In noticing the different sorts of swedes, Skirving’s purple-top 
is the heaviest, and indeed the purple-top this year is very marked 
in superiority over the green. The latter is the hardier turnip 
against frost ; but, as remarked last year, now that storing be- 
fore frost is more practised, both yellow and swedes of the purple- 
topped sorts may be more increased in proportion to the hardier 
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sorts. Of the white sorts, the hardy green is preferred by all 
farmers who have tried it this year. They are the best shaped, 
appear more firm and solid, and in October attain a greater weight 
than any other. Some of the inspectors expressed a decided 
opinion that on many farms yellow should be further reduced in 
proportional extent to white and swedes. It is to be noticed, how- 
ever, that, when stored, they keep fully as well as swedes. They 
do with later sowing ; and where slicing is not practised, they are 
the best turnip for hoggs in January, February, and March. As 
the proportion raised for consumption in early winter increases, 
white will further supersede yellow; and when the use of the 
turnip-cutter for sheep in spring becomes more general, swedes 
will also encroach furtW on yellow on the best soils, 

MANURE. 

On a large number of farms the mixture of farmyard dung with 
both guano and bones is now practised, influenced, no doubt, by the 
great crops on Hardgrave under this system. The result, as 
appears by the weighing, is very satisfactory ; and it is believed 
that in future, bones, both rough and dissolved, will be more 
generally used with guano and dung. 

In some cases farmers themselves dissolve bones with sulphuric 
acid. They are sure of getting the material pure, and at a con- 
siderably cheaper rate — the cost of dissolving being only Is. 3d. to 
Is. 4d. per bushel. On one farm, along with equal quantities of 
dung, 11 bushels of dissolved bones, costing e6*l, 18s. 6d. per Scots 
acre, was compared with 2 cwt. of guano and 6 bushels of dis- 
solved bones at an expense of £2, Is., and the former yielded the 
superior produce. 

It will be noticed from the weighings, that so convinced are the 
farmers of this district of the advantage of adding extra manures, 
that it is now rare to find any turnips where at least 2 cwt, of 
guano per Scots acre is not added to the dung that can be spared ; 
and its use has been largely encouraged by the confidence enter- 
tained of its quality, inconsequence of its analysis by the Highland 
and Agricultural Society’s Chemist, which was reported, under the 
sanction of the Club, to the public. 

The Club, on a previous discussion, expressed an opinion that 
40s. per Scots acre, or 32s. per imperial acre, might be profitably 
expended on extra manures, when 15 cubic yards of dung only can 
be applied. The result of the weighings in this, as in former years, 
confirms this opinion, even putting the smallest value on turnips 
which the present extreme low price of beef warrants. At the 
same time it may again be repeated, that the best mode of attain- 
ing permanent fertility in the soil is to increase the farmyard 
manure, and to raise the turnip crop with a sufficient quantity of 
extra manure, to admit of at least one-half of it to be consumed in 
the homestead. 



244 OH THE TURHIP CROP OF AHHAHDALE FOR 186L 


It may be again noticed that this Table and these remarks will 
convey information more nsefal to the neighbouring farmers, 
conversant with the localities and soils of the different jEarmers, 
than to strangers. 

The members of the Club are strongly impressed, that were a 
practice of weighing similar to the above occasionally followed in 
other districts, much knowledge, practically useful to the country, 
would be obtained, and perhaps more than by the continuance of 
the practice in one district. At the same time it is trusted that 
in future years the Club will follow out the system, though 
probably the mode may be varied, so as to show more minutely 
than hitherto the comparative experiments of individual mem- 
bers. Several of them, indeed, have already made varied experi- 
ments, but in the present form of publication they could not be 
reported. 

The Club have been kindly favoured with the annexed monthly 
register of temperature and rain of the vegetating season of tur- 
nips, correctly kept at Applegarth Manse, in the centre of the 
district, from Ist June to 1st December in each of the three last 
years, and-^ it may possess interest in conveying a knowledge of 
the climate of the district in the years to which these and our 
former Tables of results refer. 
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37.25 
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51.08 j 

2,63 

61.83 

2.92 
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The temperature was taken at 9 a.m. and 9 p.m. 
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On the PROPERTIES of CLAY MOST SUITABLE foe MAKING 
DRAINING TILES and PIPES. 

By Mr Robert Botle, Tile Manufacturer, Ayr. 

[Premium — The Gold Medal.] 

At the present time, when draining materials are of so much 
importance, and their application so essentially necessary as a 
preparatory step to all good farming, the manufacture of them 
should be gone about in a regular and systematic manner, 
which, when practised, its effects may produce a permanent 
character. 

The selection and the preparation of clays for the manufac- 
ture of draining materials have hitherto been altogether over- 
looked, or spoken of so disparagingly by many, as to lead to. the 
supposition that they are not of the slightest consequence. But 
unless the component parts of clays are thornu^ly known, and 
the preparation it requires, before being made or pipe, 

be carefully attended to, the articles made from it will Hot with- 
stand the induration necessary in the kiln, so as to insure their 
permanency. It cannot, therefore, be too much impressed upon 
the minds of those who are immediately concerned in this most 
important matter, that this preparatory step should never be 
neglected amidst the almost overwhelming mass of incongruities 
connected with the subsequent parts of the process. 

Thus premised, I will endeavour to point out in a plain and 
distinct manner what is requisite in the selection of a clay-field, 
and the modes of preparation necessary to produce a useful and 
durable article from clay. 

In the first place, then, before the erection of tileworks, it is of 
the utmost importance that landowners should have their estates 
inspected by a competent judge, so that the best field of clay may 
be selected as the site of the proposed manufactory. 

Much inconvenience, and sometimes great loss, have arisen 
from sites having been chosen hurriedly, and without duly ascer- 
taining the quantity and quality of the raw clay. 

I have known vast sums expended in the erection of tile estab- 
lishments on the casual report of persons employed in the common 
operations of husbandry, who have concluded from the appear- 
ance of the soil, after being turned up, that abundance of the 
necessary material lay embedded below; whilst it ultimately 
turned out that the substratum, a few inches farther dowm, was 
entirely useless for the purpose. 

On the other hand, good fields of clay have been entirely over- 
looked from the appearance which the actual soil presented. I 
therefore repeat that an experienced individual should be em- 
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ployed to investigate thoroughly the whole extent of land intended 
to be occupied by the future operations. 

It has been much practised, I understand, in many localities, 
when searching for clay, to use only the boring-rod, and to have 
the operation conducted by parties who have no practical know- 
ledge of the business whatever; but this in no case should be 
resorted to, as the spiral motion given to the auger will to a 
certain extent so ama^amate the diflFerent strata which are pierced, 
that even an experienced eye cannot distinguish which clay is suit- 
able, and which not. In all cases where such a narrow inspection 
is so essentially requisite, digging trenches with spades should be 
the only method resorted to. A staff of stout labourers, provided 
with spade and mattock, should accompany a person thoroughly 
versant with all the constituent parts of a good tile clay. Holes 
should be opened at regular intervals, and so wide at top as to 
allow the men to go down with facility from 12 to 20 feet, by 
which the inspector thoroughly ascertains the quantity of avail- 
able material, and tests the quality of every trench separately 
as they proceed downward. 

When a good seam of clay is obtained in one part of a field, 
operations must not be therefore suspended, and it taken for 
granted that the whole will be of the same character throughout, 
as I have sometimes seen one hole dug in a field, and a good 
depth of excellent clay obtained, whicli did not extend to more 
than eighteen feet square, and beyond that space the substra- 
tum was devoid of even the semblance of clay. 

I may mention a circumstance which I believe is not gene- 
rally known by tilemakers, that all alluvial clays have been depo- 
sited into basin-shaped hollows, deep in their centre, and gradually 
becoming shallow to the extremities. I am at present working two 
fields of clay, which at the bottom of the basin is 20 feet deep, but 
which gradually become shallower as they extend outwards, to only 
a few inches of depth. 

I am also working other fields of clay, where a great many trap- 
dykes intervene, which are in general many feet broad at the bot- 
tom of the seam of clay, but gradually taper to a point as they 
approach the surface of the ground. I merely mention this, 
that those in pursuit of clay may not rest satisfied with a super- 
ficial mode of exploring such a hidden treasure as clay, which, 
when brought to light, amply repays all the trouble bestowed on 
its search. 

Strong, retentive clays, which are embedded not far below the 
surface, at the depth of, say, from three to six feet, are generally 
the best adapted for pipe and tile making, being soft and unctuous 
to the touch, readily absorbing and easily parting with moisture. 

A very fine clay is sometimes found lying a good way below the 
surS^e, in horizontal strata, with alternate layers of fine sand — so 
fine indeed, that it has a muddy appearance. This clay is gene- 
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rally soft in its bed, and if immediately subjected to the. influence 
of the pug-mill, will get softer as the process goes on ; and if 
moulded in this state, will long retain the natural moisture, 
shrink very much in drying, and consequently make a very 
inferior article. But if this kind of clay be taken from the pit, 
where it naturally lay embedded, and exposed for a length of time 
to the action of the air, Assures will appear through it, and all 
the natui’al moisture escape from it; and although again saturated 
with water, it will not imbibe more than is necessary to bring it 
into a proper consistency ; and when moulded into a tile or pipe, 
will shrink little in drying, and have great solidity after being 
burnt. 

The best clays are those which are solid in their bed, which take 
a good deal of water to mollify them, have a tendency to stiffen in 
the preparation, and require no foreign ingredient to be incorpo- 
rated with them. Tiles and pipes manufactured from this descrip- 
tion of clay have great density, shrink little, and maintain their 
superiority throughout. 

Clays requiring any foreign ingredient can never be so intimately 
united with it as in the natural state ; consequently the article 
manufactured from them will not possess that durability so essen- 
tially requisite. 

Good clays are found of all colours. The alluvial or cars© clays 
are generally very free of stones ; and they are frequently of a 
bluish tint, though sometimes rather weak in their nature. 

Clays of a higher formation are more or less interspersed with 
stones, are generally of a reddish-brown, but strong and durable. 

All clays to be manufactured into articles to withstand the ac- 
tion of the air, should contain the oxide of iron, the ingredient 
which gives to clay a reddish colour when burnt, and the slight 
vitriflcation of which makes the material close in the texture, so 
that the manufactured article will not readily absorb moisture, 
and of course will retain its purity in all climates. Clays much 
devoid of tlie oxide of iron appear white after undergoing the pro- 
cess of burning, and are therefore only calculated to withstand 
an intense heat. These clays cannot be made fusible with any 
degree of heat that can be applied, consequently articles made 
from them can only be made available for building the inside of air 
or blast furnaces ; and bricks, tiles, or pipes, when manufactured 
from this description of clay, will not withstand the action of the 
air. By their porosity they readily imbibe moisture, and expand 
mth frost, and consequently crumble down to pieces. 

When clay of a suitable quality is found on an estate, that 
can be made into tiles or pipes, its quantity should be carefully 
ascertained to warrant the proprietor in fitting up the necessary 
erections for their manufacture. By making the following simple 
calculation, such a mistake will be easily avoided : — 

An acre of clay, at one foot deep, will make one million of 

TRANS. — MARCH 1862. S 
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common-sized draining- tiles, three inches wide and twelve inches 
lang *5 and taking the average distance at which drains are cut 
apart at twenty-four feet, there will be consumed "2281 tiles per 
Scotch acre, or 1815 per imperial acre ; hence an acre of clay, 
one foot deep, will drain 438 Scotch acres, or 550 acres imperial. 
Thus we see that a field of clay of considerable extent, and the 
quality good, is of great pecuniary value to a landowner. 

Many estates throughout the kingdom are, however, destitute of 
such clays; and, in cases of this kind, tiles or pipes hare either 
to be carted a considerable distance, or draining materials used not 
so well suited to the purpose. 

In all districts where no fine clays can be found, but where plenty 
of very coarse stony or sandy clay can be got, it should be nar- 
rowly examined, to ascertain whether the expense of removing the 
stones, &e., would be warranted in a pecuniary point of view. 
There can be no doubt that many clays may be made available 
for pipes and tiles that are considered wholly unfit for the purpose. 
But before entering upon the process, an estimate should be made 
whether the pipes can be produced economically in the circum- 
stances. 

A shortsighted landlord in Ayrshire, whose estate was much 
in want of draining, refusing to comply with the urgent requests 
of his steward to establish a tilework, gave, as the only reason 
for his refusal, that unsightly holes would be made in the field out 
of which the clay would be taken ; when the steward replied, 
that if tiles were made, and the whole estate drained thoroughly, 
in half a century the increased produce will have filled all the 
unsightly holes with gold. I am not sure that the steward^’s 
opinion is so utopian as it appears at first sight. 

One thing essentially requisite in the selection of a site for a 
tilework, is to secure a proper level for carrying off the super- 
abundant water, which, in low inai'shy situations, is so detrimental 
to day being properly wronght. When it can he accomplished, a 
secure drain should be placed as near the bottom of the seam of 
day as circumstances will allow, and so formed that the water may 
be retained or let off when necessary. 

Before commencing operations, the soil and all extraneous 
matter should be removed from the top of the clay, no organic 
matter being allowed to remain, or the tenacity of the clay will 
be lessened, and the articles produced from it will not emit that 
metallic sound which is the sure indication of an indestructible 
article. 

The season most generally adopted for raising the clay is the 
winter months, when most other field operations are suspended. 

Turning the clay repeatedly over in winter, and exposing it to 
and thaws, will be found very beneficial. 

Much has been said of late in regard to taking clay from its 
natural feed, and immediately subjecting it to the moulding 
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process without any preparation. This theory has emanated from 
some recent inventors of tile and pipe machines, and is recom* 
mended by them as an inducement to purchase their machines. 
To practical persons, however, this theory is known to be unten- 
able. 

The most casual observer has no doubt frequently perceived 
inequalities on the surface of draining-tiles, and at the same time 
observed that, when broken, such tiles are internally interspersed 
with seams of white matter. Both the unevenness and variation 
of colour arise from the clay not having been incorporated before 
the moulding process took place. 

Olay embedded in low marshy situations, more especially that 
found below moss, has, when taken from its bed, such a fine uni- 
form plastic appearance, as to induce people of limited experience 
to conclude that it can be put into the pug-mill without any 
preparation ; but nothing can be more erroneous than such a mode 
of procedure. 

It should be borne in mind that clays, as they lie embedded, are 
not uniform in their composition. Even the very finest of them 
have different portions of matter flowing irregularly through them, 
and are more or less intersected with hard lumps, which, when 
acted upon separately, require different degrees of heat ; so that 
if the clay be taken as it lies, and immediately subjected to a 
uniform temperature in the burning process, the result will be, 
that the manufactured article will be shrivelled and uneven. 

But if the difierent ingredients of which clays are composed are 
intimately and minutely mixed before being subjected to the 
moulding process, we may confidently expect to have a superior 
article, regular in all its parts, and of equal consistency. Hence 
the necessity of paying the utmost attention to the proper incor- 
poration of all the component parts of raw clay. 

To accomplish this desirable object, it has generally been the 
custom with tile manufacturers to raise, during the winter months, 
the clay intended to be made into tiles the following summer ; and 
the operation is as follows : — 

A space is marked off, and all the soil and subsoil cleared away 
from the top of the clay. A cut of the clay (say about a yard in 
breadth, and the length of the space cleared) is first thrown off, 
descending to the bottom of the seam, if not deeper than from six 
to nine feet, and this is left as an empty space for the next trench 
to be thrown upon, and so on to the end of the space marked off. 
This part of the process should be done carefully and systema- 
tically, as many of the errors committed may be traced to the 
slovenly manner in which this has been performed. 

The clay should be cut with the spade into very thin slices, so 
as to expose the largest surface to air and frost. After lying 
some time as thrown off, the mass should be turned repeatedly 
from top to bottom, mixing the whole as intimately as possible. 
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During this operation, as much water should be given ^ as the 
workmen think it will require to bring it to a proper consistency. 
The heap should then be levelled and smoothed on the top, and 
covered over with turf or straw to preserve it from rain and 
drought. 

Still, with all this precaution on the part of the manufacturer, 
small lumps will be found through the clay, which no saturation 
in water, however prolonged, will dissolve ; and these lumps, left un- 
dissolved, form one of the many inconveniencies which beset the 
tilemaker. 

There are two or three ways in which this difficulty may be 
obviated. The first, and certainly the most complete plan, is the 
method I have practised these many years at one of my potteries^ 
in preparing the clay for making articles of domestic use, spigot 
and faucet water-pipes, &;c. The clay, after being taken from the 
pit, is thoroughly dried, then dissolved in water, and stirred up 
till it be brought to about the thickness of rich cream, after which 
it is strained through a fine brass sieve, of from fifty to seventy 
wires in the inch, thus getting quit of all extraneous matter. 
The water is then evaporated either by exposure or artificial 
means, till a regular consistency is obtained for working the -clay, 
which is then close in the texture, smooth on the surface, and 
after being burnt mil ring like bell-metal. This process involves 
a considerable expense, and is considered by many too expensive 
to be adopted in the manufacturing of tiles or pipes for common 
furrow-drainage . 

Another and effectual method can be more easily practised 
in a common tile establishment, which is, instead of raising the 
clay in the winter months, and immersing it immediately amongst 
it should be dug in the course of the summer, and put up 
in thin layers in an exposed and airy situation, the spadefuls 
being laid up so as to have a free circulation of air amongst them. 
In this way all the natural moisture escapes, fissures made, and 
the whole becomes quite dry. Then, when the rainy season ap- 
proaches, the mass expands, effervesces, and crumbles to pieces ; 
and the lumps, which no saturation in water, however prolonged, 
can dissolve, become, between the alternations of drought and wet, 
transformed into minute particles. Then, by turning the whole 
mass over repeatedly prior to using it, it will be thoroughly in- 
corporated, and secure the durability and good appearance of the 
article produced. 

When clay is subjected to this process, comparatively little loss 
in the drying or burning is incurred — the tiles being produced 
without shrivelling or twisting. 

The superior efficiency of this method of preparing the clay to 
that commonly adopted by the tile-manufacturer cannot be dis- 
; and it is rather rematrkable that nowhere in the course 
of my peregrinations have I seen it systematically adopted. 
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The principal recommendation of the usual method is, that it 
employs the men at a season of the year when other operations of 
a tile-work cannot be carried on. The superior advantages of this 
improved method, it is hoped, will induce our spirited manufac- 
turers to adopt it. 

By raising the clay in summer, and subjecting it to the process 
I have described, besides being the most effectual for dissolving 
the lumps which are naturally interspersed through the seam, it 
secures another ^reat advantage to the manufacture of small pipe- 
tiles, by separating the stones and other extraneous matter from 
the clay, previous to its being pressed through the dies of a tile- 
machine. In England, where the small thin tube of one inch bore 
was first introduced for draining purposes, it was found expedient 
that their manufacture should be conducted in such a manner as 
to insure a proper channel for the water to flow in an even un- 
broken current ; and an article that is necessarily so small as a 
tube for common drainage purposes, should have a smooth uniform 
conduit, so that nothing may retard the run, or serve as a lodg- 
ment for any sediment that may find its way into the tube. 

In the making of pipe-tiles with machinery, as in every other 
new invention, many difficulties had to be encountered in the 
manufacture. Early attention was necessarily directed to cleanse 
the clay from all impurities, especially in those localities where 
clay naturally fine could not be had ; but nothing efiectual, and 
at same time economical, was for many years adopted. In Norfolk, 
Suffolk, Kent, and Essex, an attempt was made to wash the clay 
from all impurities — a process somewhat similar to what I have 
mentioned as being used about potteries — but at that time the ex- 
pense seemed so formidable that it never came to be generally 
adopted. About small establishments, the apparatus for effectually 
washing the clay, and the necessary labour attending it, erected a 
complete barrier against its adoption. 

As every attempt to obviate the pressing evil should be made 
public, I will, in a plain manner, endeavour to describe the most 
economical method of washing clay, and of bringing it into the 
fittest state for the manufacture of small tubes. 

Before commencing to wash the clay, a suitable spot must be 
selected upon which to erect the necessary apparatus. A small 
piece of table-land, with the ground gradually rising behind, and 
sloping downwards in front, if such can be found, will be the most 
eligible. A circle of about 9 feet in diameter is first marked off, 
and bedded with hard-fired bricks laid on edge ; a wall is then 
raised round the circle ^o the height of S or 4 feet, and a second 
one is also raised fche same height, 4 feet within the outer one — the 
spaces between the walls forming the vessel in which the clay is 
put to undergo the process of washing. An upright spindle is 
then fixed in the centre of the circle, from which three strong 
arms are extended to the length of the outer wall. To one of 



252 


ON THE PROPEETIES OP CLAT FOR TILES. 


these arms is attached an iron roller, which moves between the 
walls, and to the other two arms are attached implements of iron 
similar to a harrow. A horizontal pole is then attached to the 
extreme point of the upright spindle, and extending a good way 
beyond the outer wall, and by which a horse moves the harrows 
and the roller round the circle. A stream of water must, if pos- 
sible, be conducted by a pipe into where the washing is performed, 
which can be let off or on as required. The clay, which of course 
must have been previously turned over and properly mollified, is 
then wheeled by the workmen into the washing-circle, and a suf- 
ficient quantity of water let in upon it. The horse then moves 
round the rollers and harrows — ^the former pressing downwards, 
and crushing the lumps, the latter raising up and separating the 
mass; and thus both act alternately till the whole contents 
assume a ]^ulpy appearance. A close grating or sieve, one foot 
square, is fixed at the one side of the washing-circlcj and is pro- 
tected by an iron sluice whilst the operation of washing is going 
on. When the washing is completed, the sluice is opened, and 
the water holding the clay in solution runs through the sieve, 
whilst the stones and other extraneous ingredients are retained 
within the circle, which is then cleaned out by the workmen, and 
more clay put into it ; and the same operation is repeated, till a 
sufficient quantity of clay has been washed. 

A space of ground contiguous to the washing-circle must be 
formed into a receptacle for the dissolved clay after it passes 
through the sieve, having an inclination of at least 4 feet below 
where the washing is performed. This piece of ground must be 
carefully hollowed out, and an embankment put round the Mdes 
of it to the height of 3 feet ; and around its bottom must be a 
dlese efficient , drain, to dmw off the superabundant mois- 

ture. The pulpy clay, when run into this receptacle, will 
very soon settle down towards the bottom, the water remaining at 
the top till evaporated, and the clay attain that consistency which 
is most suitable for pipe-tile making. To assist the evaporation, 
small ruts may be formed along the top of the mass to convey the 
moisture to one common point, where it may be run off to the lower 
extremity of the field. 

^ The most suitable season for conducting this washing is in the 
winter months; and when the spring approaches, the clay will 
have become so consolidated that pipe-tile making may be resumed 
at the usual period. 

To prevent the washed clay from getting hard and crusted on 
the top during the drying months of spring and summer, a layer 
of fine sand should be spread over the top, which, if required, Wi 
be mixed amongst the clay when carried to the mill ; or^ if found 
inexpedient to do so, it can easily be laid aside for ^ further 
use. 

When clay is subjected to this ord6a4 its quality will be very 
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materially enhanced, (apart altogether from the mere taking out 
of the stones, &c.,) as all the different ingredients of which -clays 
are composed will be intimately and minutely mixed, so that no 
undue shrinkage nor shrivelling will be observable in the body of 
the manufactured article ; consequently the waste will be but 
trifling in comparison to what takes place with the usual routine 
of a tile-yard. 

It has always been a subject of general complaint by practical 
drainers, that small tubes are invariably twisted, and that conse- 
quently much difficulty arises in securing a proper conduit with 
them at the bottom of the deep drains. This evil, however, would 
be greatly modified, if not altogether obviated, by the washing 
process. 

It is also of the utmost importance that the external and inter- 
nal parts of a pipe-tile be made smooth and glossy, which will 
secure it from imbibing water and expanding by frost, and will 
serve also as a preventive from the inner surface of the tube 
accumulating any incrustation. Both desirable properties will be 
fully secured by properly washing and separating the extraneous 
matter from the raw clay. 

In London, where brickmaking is carried on to a great extent, 
steam-power is sometimes applied to this washing process, by 
which a quantity of clay is made soluble, and passed through the 
sieve in one day, which is sufficient to make 60,000 bricks. 

In pipe and tile establishments, therefore, where steam-power 
is used to drive the machinery in the tilemaking season, the same 
power might be made available in winter to drive the washing 
apparatus. 

Although the washing of clay has hitherto seemed a formid- 
able operation, incurring a considerable outlay at first, and much 
labour in the process — so much so, as might lead people to think 
it altogether unwarranted in a small tile-yard — I am perfectly 
convinced, that in a large establishment, where there is a demand 
for small tubes, the superiority of the article manufactured from 
washed clay, over that which is not washed, the small amount of 
breakage, and the additional price they obtain in the market, will 
about counterbalance the outlay incurred in the washing process* 
The method of cleansing the clay by washing as I have de- 
scribed is, undoubtedly, the most effectual, and when used for 
the manufacture of small pipes, will be found to possess many 
advantages which are not attainable by any other method. But 
where only a limited supply of these small pipes is required, it 
may not, in a pecuniary point of view, be thought advisable to 
adopt such an extensive process of the refinement of the clay. 

Having heard so much about washing clay, as practised by 
tilemakers south of the Tweed, and particularly by the brickmakei^s 
around London, I visited some of the brickyards near Lon- 
don, and saw how the process was carried on , there, which 
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is performed on a similar principle to that which I have de- 
scribed. 

The washing, or rather the mixing the clay, is principally per- 
formed by the briekmakers of London by having certain ingredients 
mixed in the mass, principally chalk, so as to give the bricks as 
near the colour of stone as possible for particular buildings ; but 
when clay is mixed with chalk or lime, great care must be taken 
in the burning process. 

I may remark here, in passing, that there is a process going on, 
and ingredients used in some of the London brickyards, which 
serve two purposes, and which cannot be surpassed in an eco- 
nomical point of view. Goal-ashes, or, as they are termed, Ireeze^ 
are collected and submitted to the action of bruising rollers, for 
pulverisation. They are then mixed amongst the brick clay 
to the extent, perhaps, of 10 tons to 300 cubic yards of clay. 
The bricks, when thoroughly dry, are put into clamps, built S3 
rows in height. There is no fuel put between the rows of 
brick, except with the 3 bottom rows, as there is as much of the 
breeze intersperaed amongst the bricks as to burn them tho- 
roughly. After the clamp is set fire to, it will take one 
month before a regular heat come to the top. The bricks at both 
ends are then taken down, the external air forcing the fire 
inwards till the fire meet in the middle of the clamp, and all are 
thoroughly burned ; but this is a digression from the subject in 
hand. 

In some of the early introduced pipe-tile machines, such as 
the Benenden machine, Clayton’s, &;c., a grating was inserted 
into the cylinder immediately above the chamber, through which 
the clay is expressed, to separate the stones from the clay. But 
with clay of the consistency necessary for the manufacture of 
pipe-tiles, there is no machine driven by hand which can effec- 
tually be wrought so as to separate the stones from the clay, 
and at the same time press it regularly through the dies. 

At the Highland and Agricultural Society’s show last held 
at Edinburgh, Clayton’s pipe-tile machine was exhibited, by 
which both the cleansing of the clay and the moulding of the 
pipes were attempted simultaneously by manual labour ; but the 
double operation was performed with too much evident exhaustion 
of the men. 

The gratings for cleansing the clay are generally made with 
longitudinal bars of iron, of the same distance asunder as the 
thickness of the dies of the machine ; but this arrangement has 
sot the desired effect, as every long thin piece of stone will find 
easy egress through the longitudinal grating. When thin slaty 
stones occur in the clay' in the chamber, they almost invariably 
present themselves to the dies in such a position as to interrupt 
the nniform progress of the clay outwards. 

Instead of, the grates having longitudinal bars, a cast-iron 
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plate, perforated with round holes of a somewhat less diameter 
than the thickness of the dies of the machine, should be intro- 
duced, and which will intercept any stone in the clay. 

Great, however, as the benefit undoubtedly is, in having round 
perforated holes in the screen-plate, an inconvenience arises from 
the power required to force the clay through them, which will far 
exceed that required with the longitudinal bars, thus rendering 
the double operation of screening and moulding not easily attain- 
able by manual labour. With the greater number of the recently 
invented pipe-tile machines, the process of cleansing the clay has 
to be performed by itself, and which nearly takes the same amount 
of labour as that required for moulding the pipes — thus adding a 
considerable cost on every thousand produced. 

A great improvement in the screening process has of late been 
effected by Mr George West, Riccarton, Linlithgow, by a simple 
apparatus to act in combination with the pug-mill, by which the 
double process of milling and screening is performed with great 
precision, and at a reduced expenditure. 

On the top of the pug-mill, and fixed on its spindle, is a large 
spur-wheel. Adjacent to the mill is a horizontal box, which at 
its farther extremity has two receptacles for receiving the clay 
previous to its being screened. A plate of iron, perforated with 
holes, is fixed in each receptacle, through which the clay is ex- 
pressed by pistons acting alternately. The pistons are attached 
to a strong horizontal shaft, with a considerable length of crank, 
the whole being set in motion by a wheel acting in unison with 
the formerly mentioned spur-wheel. The perforated plates used 
in the screening process are raised up and let down by the action 
of a screw, when found necessary to be relieved from the stones 
and lumps which accumulate behind, and which are pushed out 
by the reciprocal movement of the two pistons. The plates being 
again let down, the screening is resumed without any delay taking 
place. The whole machinery of the pug-mill and the screening 
apparatus are wrought with ease by one horse, and can be erected 
for £21. 

Taking the operation of screening by itself, it can be performed 
by two stout lads, the one putting in the clay and the other carry- 
ing it away, and who are able to cleanse a sufficient quantity to 
make 10,000 pipe-tiles per day. 

An objection might be raised against the screening apparatus 
acting in conjunction with the pug-mill, inasmuch as the milling 
and screening together will exceed the power of one horse. This 
no doubt would ^ the case, provided the pug-mill was made with 
the usual number of arms and knives required in one of a common 
tile establishment, but so large a mill is unnecessary when the 
screening apparatus is attached to it. The pressing of clay 
through small perforated round holes, besides removing the 
stones, reduces the large lumps which may be intermixed, bring- 
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ing them to a more uniform consistency than can be attained 
by the internal machinery of a pug-mill. In an establishment 
•where from 20,000 to 30,000 tiles are required to be made 
weekly, a small steam-power will be found considerably cheaper to 
drive the pug-mill than horse-power, and it does its work more 
effectually — ^and nothing is easier than to adapt steam-power to 
the pug-mill and rollers. 

Tubular tiles for drainage purposes, having undergone a severe 
scrutiny, are now considered the most efficient and economical 
material by many of our leading agriculturists. It follows, as a 
natural consequence, that the manufacture of these small tubes 
must be conducted in such a manner, and the clay so prepared, 
as to form an entire and smooth conduit at the bottom of a drain, 
so as to secure the confidence of the practical drainer. 

The generality of clays found in Scotland are very unsuitable 
for the manufacture of small tubes, when taken from their natural 
bed ; hence the necessity of adopting some method of ameliorating 
them, and excluding extraneous matter from them. The old 
method of preparing the clay is in many instances still adhered 
to in common tile establishments, when endeavouring to make 
small tubes ; but it is very inadequate for the purpose, and the 
article produced must be very inferior. An entirely improved 
and systematic arrangement must be adopted through the whole 
process of the manufacture, or we may rest assured that no tiles 
will emanate from it possessing a permanently useful character. 

In the common method of preparing clay, if any lumps should 
remain undissolved, or if small pieces of limestone be in the clay, 
bruising rollers will be found very advantageous, to be used pre-f 
vious to the clay being put into the pug-mill. The action of the 
rollers will crush these ingredients into such minute particles, and 
the mill so diffuse them through the clay, that no bad effect will 
be observable in the manufactured article. But if nodules of lime- 
stone be allowed to remain whole amongst the clay, and be made 
up into the tiles or pipes, and although not observable when 
newly burned, they will, whenever damp comes into contact with 
them, expand, and cause the tile to crumble to pieces. 

The rollers I use are 18 inches long and 12 inches in diameter, 
and are placed in a cast-iron frame, with a box on the top, into 
which the workmen put the clay which the rollers catch as they 
revolve. An endless web is immediately placed below the rollers, 
which the clay drops upon, and is conveyed by the web and emptied 
into the pug-mill. 

The construction of a pug-mill is so generally known that a 
minute detail is unnecessary. I may only mention, that when 
steam-power is used instead of horse, a larger number of Jmwes 
arms can be introduced into the mill, and a greater pr^ure 
api^ied, thereby bringing the clay to a more uniform consistency, 
and producing a greater quantity in a given space of time. 
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When the engine has plenty of power, the pug-mill may be put 
down in a horizontal position, which will be found a convenient 
one for having the bruising rollers placed immediately above it, 
so that the clay may drop from the rollers of its own gravity. 
Where bruising rollers are not used, a horizontal position is con- 
sidered by many as convenient for the purpose of emptying the 
clay from the barrows at once into the mill, thereby saving the 
labour of one person ; but this is questionable economy. I am of 
opinion that no ‘ clay should be emptied loosely in large masses 
into the mill, but should be introduced into it in single spade- 
fuls, thereby securing an equal distribution in the mill, and a 
regular pressure upon it downwards. 

It is a common practice in many tileworks to take the clay 
from its natural bed, and immediately tumble it into the mill, 
when many parts of the mass must be hard and lumpy ; the 
workmen thinking to mollify it by throwing water upon it whilst* 
in the mill, which only increases the evil greatly, as the wetted 
clay either slips through without being properly acted upon by the 
knives, or the wetted sides of the cylinder cease to resist the 
pressure from the arras and knives, in consequence of which the 
entire mass of the clay revolves round with the spindle, the 
machinery thus ceasing to make a proper amalgamation of the 
clay, which issues from the mill in a loose and unincorporated state. 
If the clay were wheeled in, and beaten up in a batch around the 
mill, some time previous to its being used, its quality would be 
materially improved, as the dry parts will have absorbed moisture 
from the wet ones, causing a uniform moisture through the heap ; 
and if the pugged clay were beaten up into a mass for a consider- 
able period before being used, its composition would become more 
homogeneous. 

Something similar to the above method in kind, if not in degree, 
is found indispensably necessary in porcelain manufactures. The 
longer the ingredients from which the fine porcelain is manufac- 
tured remain in contact before being used, the sounder and better 
is the article produced. 

The Chinese, who were long famed for the manufacture of fine 
porcelain, seemed to be fully aware of the great benefits resulting 
from having the united ingredients piled up for a long period 
before being used, sometimes extending to nearly half a century. 
Many potters in China, knowing well that they could not leave any- 
thing more valuable to their descendants, have bequeathed them as 
much of the prepared material as would serve an ordinary lifetime. 

There is a particular kind of clay, of which I have had a good 
deal of experience, that requires a different mode of preparation to 
those clays more generally in use. This clay, in appearance, is 
similar to the shales of the coal formation, but is strongly impreg- 
nated with the oxide of iron, and is generally found in deep strata. 
It is hard and brittle, and seemingly devoid of the unctuosity pos- 
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sessed by other clays. It lies pretty solid in the bed, requiring 
the use of the pickaxe. When newly dug, it rises in lumps, and 
will not dissolve readily by the action of the atmosphere, or of 
water. When dissolved, however, (which is most readily accom- 
plished by artificial means,) and properly mixed with the soft 
unctuous clay generally found above it, a very desirable article is 
produced from it. 

On the extensive estates of the Earl of Derby, Knowlesly, near 
Liverpool, there is a very large field of this kind of clay, upon 
which, under my direction, an extensive tile establishment was 
erected some time ago. The tiles which I manufactured from it 
were excellent in quality and very durable. As it may be of use 
to those proprietors who may have clay of the same kind, I will 
describe the method which I adopted for preparing it previous to 
its undergoing the moulding process. 

The soft clay is taken off the top and wheeled aside. The hard, 
lumpy, brittle kind, is then raised and put through two pairs of 
powerful bruising rollers. These rollers are set in a cast-iron frame, 
one pair being placed immediately above the other, that the clay 
may drop from the upper ones into those below of its own gravity. 
The upper pair of rollers are placed considerably wider than the 
lower, that they may the more readily receive the larger lumps. 
The lower ones are placed so as they can be regulated according 
to the fineness of the clay wanted. These rollers may be either 
set in motion by steam or horse power. When by steam, which 
is the most effectual method, a lying shaft is connected with the 
engine to drive the rollers, which are placed adjacent te the clay-pit. 
Tfie clay passes through the rollers very quickly, and is then wheded 
out and mixed properly with part or whole of the soft top clay. 

This process is performed in the winter season ; and when 
the "tilem^ing season approaches, the prepared mass is subjected 
to the action of another pair of rollers, which empty themselves 
into the pug-mill by an endless web. This grinding and mixing, 
no doubt, creates a great deal of extra trouble, and adds considerably 
to the expense of manufacturing the tiles, but, when conducted in 
a proper manner, this clay makes a very durable article. 

There are many places where clay of the above description has 
been overlooked, and hitherto considered impracticable for the 
manufacture of drainiug materials. 

In localities where no other kind of clay exists, and softer 
materials are at a great distance, the above plan may be adopted 
with considerable advantage by the proprietor. 

On one of the Marquis of Bute’s estates in Ayrshire there is a 
very large field of clay of this kind, although not so strongly im- 
pregnated with the oxide of iron ; and on it erections were put up, 
and the manufacture of tiles, by the vmal process, attempted. The 
result however, as might be imagined, was a complete lailure, and 
the work abandoned. 
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As no other field of clay could be found in that locality, and as 
the estate was much in want of draining, the failure was a source 
of deep regret to the late noble Marquis. In the emergency I 
was applied to, and suggested and put in practice the above plan, 
which has been in operation for some time ; and, if carried on 
skilfully and systematically, a large supply of excellent draining 
materials might be the consequence. 

The large bank of clay on the road from Newcastle to the 
Staffordshire potteries, out of which the well-known blue-coloured 
water-pipes, bricks, and draining-tiles are manufactured, is similar 
in appearance to that I have been describing. The Staffordshire 
clay is taken from a bank considerably beyond one hundred feet 
in depth, and it undergoes the operation of grinding between 
rollers previous to its being manufactured. 

On the Liverpool and Birmingham Railway, the traveller can- 
not fail to be much struck with the beautiful and enduring ap- 
pearance of the bricks used in the construction of the different 
bridges near Whitmore Station, which are all manufactured from 
the above kind of clay. 

An estate of large size, having no tile establishment, and having 
the draining materials carted from a distance, incurs a considerable 
yearly expenditure. It is, however, reasoned by many proprietors, 
that as the tenants cart all the materials, the expense does not 
fall upon themselves ; and hence they do not exert themselves to 
make that material available, which perhaps lies embedded below 
the surface of their estates, and which, by a judicious arrangement, 
might no doutt afford mutual benefit to landlord and tenant. 

It is of paramount importance at the present time, when everj^- 
thing connected with draining is invested with peculiar inte- 
rest, that correct views should be disseminated regarding the 
nature of clays, and any artificial process which may be recom- 
mended for their improvement ; and, as regards the latter, nothing 
should be attempted to give certain qualities to clay which it does 
not naturally possess, unless it can be simply and economically 
done. I am tempted to make this remark in order to counteract 
certain theoretical notions which have lately appeared regarding 
mixing clays with foreign ingredients ^ or mixing two clay-fields 
which, taken by themselves, are unfit for tile or pipe making, 
when it is recommended to extract the good clay from each, and 
make a medium one between them. However plausible this theory 
may seem to the uninitiated, it can never be carried into practice 
to the extent they would have us to believe. On the qualities of 
clay, too, there has been much theory and little practice, and the 
instruction given on them in the class-room has been confined 
there, instead of being carried out in the tileyard. 

In making small tubes, artificial means must be resorted to with 
the generality of clays found in Scotland, so as they may pass 
through the dies of a pipe machine in a satisfactory manner. 
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A great majority of the clays of England are much finer than 
the Scotch clays, and free -of any gritty substance that retards 
their progress through the dies of a pipe-tile machine; hence 
many English pipe-tile machines are unavailable when put in use 
on the north of the Tweed. 

Many of the English clays, being very unctuous, take on a very 
fine skin in passing through the dies, and hence their small 
tubular pipes have a very beautiful appearance, compared with 
those from the Scotch manufactories. 

The rounds plump appearaTice of the English pipe-tiles is much 
admired, and exhibited in this country as a pattern of excellence ; 
but it invariably happens that they are very small in the calibre. 

Where pipe-tiles are made, means must be used to preserve 
their round, plump appearance, after they emerge from the dies, 
other than merely placing them upon a plain board ; for upon 
such a surface their tubular shape will not be retained. 

Clay, that it may progress freely through dies, and retain its 
adhesive quality, must be brought to a certain consistency; but 
such a state of the clay prevents the pipe-tiles sustaining their 
own weight, when placed on the shelves of a drying-shed, where 
they collapse, and crack at the point where the weight more 
immediately presses upon them. 

In placing apy truly cylindrical article upon a plain surface, 
not more than one-twentieth part of its circumference rests upon 
it, which is a very small proportion to bear the whole weight, con- 
sequently plastic material must collapse with such a superincum- 
bent pressure. To remedy this inconvenience, a method is adopted, 
which in most cases proves effectual, but which of course adds to 
the cost of manufacturing the pipe-tiles. When they have been 
some time upon the drying shelves, and their drying forwarded to 
a degree which will not affect the adhesion of the different par- 
ticles of which clays are composed, and are able to sustain their 
own weight, they are taken irora the drying shelves singly and 
placed on a table, and a roller inserted within them. The roller 
is made to revolve backwards and forwards several times by the 
motion of a boy’s hands till the pipe-tile resumes the tubular form, 
when it is replaced upon the drying-shelf, to prepare for removal 
to the kiln. In the rolling process great care is requisite to take 
the pipe-tiles at the proper time, and to employ a skilful operator, 
or the evil will be increased instead of being removed. 

I have recently adapted a simple method, which I have every 
reason to believe will go far to supersede the rolling process, and 
lessen the cost of making, which I will now describe in such a 
manner as will enable any one to understand the principle upon 
which it is based. 

In making pipes, say of two inches diameter, oblong pieces of 
wood are taken, two inches on the square, and of such a length as 
thoroughly to cross the drying shelves. These pieces of wood are 
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sawn asunder diagonally, and both halves are placed parallel to 
each other upon the shelves loosely, to form a seat for the new- 
formed pipe-tiles, which there retain their pristine shape. 

These angular-shaped pieces of wood also prevent the pipe-tiles 
warping or twisting on the drying shelves, which all clays are liable 
to, however fine, when propelled through the dies of a pipe -tile 
machine, and thereafter placed on a plane surface. 

Collars for draining-tubes, which were for a time used exten- 
sively in England, and in some places of Scotland, are now consid- 
ered by many so expensive, and so clumsy and ineffective, that 
they are fast falling into disrepute. The cylindrical pipe is alone 
used in many places, but when small in the tube it makes a de- 
fective drain. 

To obviate the evils attending drainage with small tubes, a 
species of bell-shaped pipe-tile has been recently introduced, in 
imitation of the small water-pipes, which used to be made on the 
potter’s wheel. The belhraouth is formed on these pme-tiles in 
a very simple and expeditious manner, as follows : — The round 
horse that is used for lifting the pipe-tiles from the machine is 
formed with a gentle swell towards the end which is next the boy’s 
hand. The boy, after inserting it into the pipe-tile as far as it will 
easily go, lifts and turns the pipe- tile up till it assumes a perpen- 
dicular position, when he strikes the end of the horse gently upon 
the table, which brings the one end of the pipe-tile a little way over 
the swelled part of the horse, and forms it into a sort of bell-mouth, 
which, when burned, becomes a fit receptacle for the smaller end 
of another pipe-tile to occupy; so that when laid down in a drain, 
such pipe-tiles sustain one another, and no derangement can take 
place. 

To make good pipe-tiles with a bell-mouth, the clay must be 
well made — otherwise the strain upon the end of the pipe-tile, in 
covering the swollen end of the horse, must of necessity cause the 
clay, however well-prepared, partially to separate ; and if it be ill- 
prepared, rents will be the consequence, and the pipe-tile rendered 
unfit for use. Caution must also be used in placing these bell- 
mouth pipe-tiles in the kiln, as the swelled portion is apt to get 
damaged in the burning. Hence bell-mouthed pipes, being joined 
by weakening an important part, are not what a drainer ^ould 
desiderate. 

Before concluding, I may be permitted to make a few remarks on 
the clay most suitable for making spigot and faucet water-pipes, 
on the deposits found in drains, on flowerpots, &c., which, although 
not strictly relevant to the subject under consideration, may be 
interesting. 

In the bill passed regulating the sanitary condition of towns, a 
clause empowers commissioners to construct proper drains, in order 
to remove nuisances from houses, from which a question will natu- 
rally arise — how such drains are to be constructed, and what is 
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the best kind of material to be used in the formation of the 
conduit. 

Freestone has hitherto been much used for common sewers, and 
even for ordinary drains, — the idea being that that material pos- 
sesses both indestructibility and efficiency beyond every other. 
Nothing, however, can be more fallacious than such an opinion. 
Every drain should be so constructed as to take instantaneously 
and thoroughly away every refuse from human habitations. The 
general form of these stone drains, however, are very inadequate 
for this purpose — they forming a* continuation of cesspools, well 
calculated for retaining filth and engendering malaria. 

Circular brick drains have sometimes been resorted to ; but they 
also form bad conduits where despatch is so essentially necessary, 
since the friction inevitable in a drain formed of common hricT^^ 
and the lodgment of filth occasioned by rugged edges and corners, 
form a long series of cesspools throughout the conduit. 

Earthenware pipes, both for sanitary and domestic purposes, 
have hitherto been partially used, and, when made in a skilful 
manner, are found efficient and economical. A few hints regarding 
the proper material for their construction, its preparation, and 
their manufacture, may be of use at the present time. 

In the first place, then, clays impregnated with the oxide of 
iron will be found the best material, provided it is prepared in a 
proper manner. 

£et it be impressed, therefore, on the mind, that all clays to be 
manufactured iuto articles to withstand the action of the air, 
for undergoing a high hydraulic pressure, and remaining unde- 
teriorated under every variation of climate, should be pla&tic, 
tenacious, and strongly impregnated with the oxide of iron, — ^an 
ingfedimt which gives a ^autifsl red tinge when burned, and, 
when combined with the alumina and silica of the clay, will, by 
its necessary induration in the kiln, undergo a vitrification suffi- 
cient to make the article as close in the texture as marble, and 
which will not absorb water. This clay being very adhesive, and 
rendered compact by the process of sifting and lolling^ which I 
have described, makes it unquestionably the most efficient material 
for spigot and faucet water-pipes, intended either for sanitary or 
domestic purposes. 

Whilst, however, this kind of clay can be made so efficient by 
the process described, it is totally unfit for the purpose when used 
in its natural state^ and all w^ater-pipes made from it in that state 
should be rejected. 

An attempt has recently been made at different places to pro- 
duce water-pipes from the common drain-tile clay, taken rough 
and raw from its natural bed. The very slight preparation it re- 
edves by the action of a common pug-mill, the barbarous method 
adopted in forming the pipe, by bending the clay round a circular 
piece of wood, and clumsily joining its edges by simply pressing 
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them together by the hand, (which joining is almost invariably 
perceptible after undergoing burning,) must render them very 
inferior. In addition to this, these water-pipes are burned in 
a common drain-tile kiln, some being hard fired and some soft ; 
so, taking them as they are, it is difficult to conceive how people 
are induced to use them as a permanent improvement. 

Fire-clay pipes are sometimes used for conveying water, but, 
from the nature of the ingredients of which they are composed, 
great porosity and want of adhesion render them unfit to stand 
much pressure, or to resist the alternations of weather which 
occur in this variable climate. 

The porousness of the common furrow-draining pipe-tiles has 
often been lauded, especially in England, because a certain amount 
of drainage, it is said, is effected by the percolation of the water 
through the body of the tube. To burn a pipe-tile, however, as 
it should be, the more fusible parts of its composition will be 
acted upon by the heated air of the kiln, so as to close up the 
porosity, and make it firm in its texture ; whereas a porous pipe- 
tile is one not brought to that pitch of heat in the kiln capaole 
of vitrifying the more fusible parts, and hence parts of it will to a 
certain extent remain detached, and be* liable to separate altogether. 
Therefore the absorbent or percolating qualities of pipe-tiles are a 
sure criterion that their permanency cannot be depended on. 

I have no doubt that the roots of plants or incrustations being 
found in the interior of pipe-tiles may be ascribed either to the 
unsuitableness of the materials, or to the materials being loosely 
put together and unskilfully manufactured. If the internal parts 
of a pipe-tile be made smooth and glossy, it will secure it from im- 
bibing water or expanding with frost, and be a preventive against 
any incrustation, or ingress to the roots of plants. I may, there- 
fore, repeat, that tiles of all kinds can only be rendered durable 
by properly separating their material from all extraneous matter, 
and subjecting them to a high temperature in the kiln. 

As the obstruction of drains by the roots of plants, incrustation, 
&c., has recently been brought prominently forward by some of 
our leading agriculturalists, I may be allowed to direct their at- 
tention briefly to what I consider a convincing proof that the 
obstruction complained of may in a great measure be traced to 
the method by which drains are formed, and the unsuitable mate- 
rials placed in them ; and to illustrate the subject more fully, I 
would, in the first place, allude to the manufacture of flowerpots, 
and show how they conduce either to the welfare or destructim 
of the plants placed in them* 

All who have had experience of the flower-garden must be 
aware that, to insure a regular and satisfactory development of 
plants in pots, they must have them made so as the fibres of the 
most delicate plant may not recoil when coming into contact with 
their sides. It is not enough for the practical gardener that the 
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pots be exquisitely formed and elaborately ornamented ; be must 
nave them slightly tapered downward, finished with an egg-shaped 
bottom, and porous throughout. 

The general mode of manufacturing flowerpots is very ill cal*^ 
culated to meet the views of the practical gardener. The clay 
does not receive a preparation calculated to produce a uniformity 
in all its ingredients, but is placed unprepared into the hands of 
the thrower, who, in its manuduction, leaves ridges in the interior, 
which, in the nnpotting of the plant, prove injurious to its tender 
roots. The greatest evil, however, in all flowerpots which are 
finished solely by the thrower, is the fine skin produced by the 
friction of his hands, which compresses the plastic material to 
such a degree that the rind is rendered impervious to the air and 
water, especially when the pots undergo a high temperature in the 
kiln. Hence the impossibility of any plant growing luxuriantly 
in such an impenetrable encasement. 

To remedy this evil, I have of late used the turning-lathe in 
the manufacture of garden-pots. At potteries where the turning- 
lathe is required to give the finer kinds of ware a nice appearance, 
(not attainable by the thrower,) an iron tool is used upon the pots 
in the green state — that is, between the wet and the dry state — 
to pare away everything superfluous ; which operation, while it 
lightens the articles, necessarily takes away the smoothness which 
the thrower had given to the outside by the action of his hands, 
leaving the body of the pot quite porous. This porosity serves as 
a series of receptacles from which the plant receives its proper 
nourishment ; and hence we perceive the fibres of all plants more 
firmly matted around the interior of a soft-burned porous pot, and 
having a more healthy appearance, than in a smooth, hard-burned 
pot, cTose in its texture. 

From these facts we may naturally conclude, that if water- 
pipes and pipe-tiles were made with qualities the reverse required 
in garden-pots, no obstruction would occur either from earthy 
deposits, incrustation, or the roots of plants. 

I hope that what I have said on the best modes of preparing 
clays will induce landowners to be on their guard in this impor- 
tant process ; and I venture to affirm that many of the deficiencies 
of pipe-tiles and tiles may be ascribed to the preparatory process 
being carelessly performed. 


On THE COMPARATIVE ADVANTAGES op FATTENING CATTLE in 
STALLS OH BOXES, and in SHEDS. 

By Mb Walter Reid, Drem, East Lothian. 

[Premioin — ^The Gold Medal.] 

Ik the lower district of East Lothian the fattening of cattle has 
for a long period been carried on in open courts, the practice 
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being, in the opinion of the feeders there, the most suitable for 
converting the abundant fodder into manure — the system of tying 
cattle in stalls, or byres, being confined to the higher districts, 
where the climate is colder, and where the straw bears a smaller 
proportion to the turnip crop. Believing that the feeders in both 
districts are so far correct in their respective conclusions, but 
doubting the propriety of having so much litter trodden down, 
even in the lower district, where this farm is situated, exposing 
it to drenching rains, and again subjecting it to the influence of 
drying winds ; and being satisfied that the feeding of a large lot 
of cattle together is injudicious, even when fed on turnips alone, 
but much more so when supplied with artificial food, such as lin- 
seed-cake or bean-meal, now the general custom — ^inasmuch as, the 
greater quantity of nourishment being contained in smaller bulk, 
the stronger of the cattle invariably deprive the weaker of their 
share, and render the equal fattening of all the lot impracticable; 
— conceiving it probable that these and many other disadvantages 
would be remedied by dividing and feeding the animals in boxes, 
it was resolved to adapt for this purpose a court which formerly 
afforded accommodation for twenty ordinary-sized cattle. The 
court was roofed over, and divided 4nto twenty-seven boxes, each 
capable of containing two oxen. They were made 11 feet square, 
leaving ample space for passages from which the cattle are fed, 
and also abundance of room for a large and excellent house for 
storing roots. The wood work was constructed from home-grown 
timber, and put together as economically as was consistent with 
strength and security. The roof was supported by rough trees, 
which also served to subdivide the boxes. To these were attached 
the partition-rails, which were kept open that the cattle might not 
be excluded from each other’s view. Though separated, it was 
thought better so far to indulge their naturally gregarious habit. 
The roof was covered with thatch, which has the advantage of every 
other, being warmer in winter, and cooler and less infested with 
flies in summer. Above every alternate box three rows of tiles were 
placed in the roof, the two outside ones being overlapped with the 
thatch, leaving the centre one open for the purpose of inserting glass 
tiles, that a subdued light might be obtained, which was all that 
was required for proper attention to the animals. The bottoms of 
the boxes were hollowed out 2 feet below the level of the passages, 
and dwarf-walls built, well groutted with lime for retaining the 
moisture. Each animal was provided with two wooden troughs, 
one for turnips, the other for linseed-cakes or corn. The whole 
expense, exclusive of those wooden troughs, was 36s. per box. 
Having resolved to test by actual experiment the value of this 
mode of feeding, the animals chosen for the purpose were a lot of 
ten small black-polled Forfarshire cattle. They were bought in the 
Edinburgh market towards the end of September, and kept for a 
short time on second crop clover, all feeding alike in an open court. 
At the beginning of October they were carefully divided, with the 
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assistance of an experienced cattle-agent, and five were put into 
a well-sheltered court, with plenty of shed room, and the others 
into the boxes. Though divided as equally as possible^ it was 
thought that those put into the court were rather the best. They 
then got as many of Skirving’s purple-top turnips as they could 
consume, along with cut straw. It was soon found that those in 
the boxes eat 112 lb. each per day, while those in the court con- 
sumed 134 lb., or 22 lb. more, thus proving that a certain degree 
of warmth is equivalent to food. They were examined again 
towards the end of December, when it was thought that those in 
the courts had improved more than those in the boxes, — some- 
thing in proportion to the additional food consumed. From the 
uncommon mildness of the season, those under cover seemed to 
suffer from being too warm, their hair being constantly wet from 
perspiration, the thermometer often standing above 50° F., when 
the temperature fell to about 45°, and they seemed more comfortable, 
and throve better. At this time the building was more perfectly 
ventilated by making openings in the outer walls, and covering 
them with coarse matting, which had the effect of admitting the 
air more slowly, and without a draught. The cattle in the boxes 
were, after this, regularly combed — a trifling expense, and appa- 
rently well laid out, as it speedily produced a very marked im- 
provement on them. A few days beiore the beginning of January, 
their food was changed to Swedish turnips. At the middle of 
February they were allowed about 2 lb. of corn, which was mixed 
with their cut straw ; this did not, however, make any perceptible 
difference in the quantity of turnips they eat. They went on im- 
proving till the 24th of April, when they were sold and slaughtered. 

The following table exhibits the dead-weight of each animal and 
each lot, in imperial stones : — 


r [ 

I CATTLE FED IN BOXES. j 

CATTLE FED IN COURTS. 

Date, 

No. 

StoQ^ Lb. 

TaHow. ; 

Date. 

No. 

Stones. Lb. 

Tallow. 

April 24 

1 

42 

7 

) 

April 24 

1 

48 

104 

) 

! f} 

2 

46 

84 

> 281 lb. 

» 

2 

40 

n 

>240 

i 

3 

45 

8i 

) 

f9 

3 

47 

OiV 

) 

30 

4 

47 

OiV 

1 196 

30 

4 

48 

lOi 

1 m 

» 

5 

51 


) 1 

1 

i « 1 

i 

6 

1 

58 

lOJ 

) 



232 


477 lb. 1 

1 

1 

243 

HxV 

426 Ib.^ 


This table shows 11 lb. of beef in favour of those cattle fed in 
Mie*eonrts, but 61 lb. of tallow in favour of those fed in the boxes 
-—‘-a result, so far as the feeding is concerned, that at^ fir^ sight 
s^^ not very decisive either one way or the other. The saving 
of food, however, must be kept in view$ 22 lb. daily is 154 lb. 
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a-week, or all but 2 tons for the seven months during which the 
animals were kept. Calculating the value of turnips at 8s. 3d. 
per ton, this would be 16s. upon each; but again, the expense of 
feeding and grooming those in the boxes amounted to 9s. 9d., 
while the keeping of those in the courts was only 6s. Sd., being a 
difference of 3s. 6d. upon each beast, which falls to be deducted 
from the 16s., the value of the turnips saved. When it is consi- 
dered that the winter of 1850 was one of such unprecedented mild- 
ness, it surely cannot be too speculative to infer that the contrast 
would have been greater had the weather proved as frosty and as 
ungenial as it usually is. Another thing to be taken into consi- 
deration is, that calculations can be made to a nicety of the quan- 
tity of litter required. In order to keep the animals comfortable in 
open courts during wet weather, it is often necessary to keep 
the thresliing-machine almost constantly at work. This often 
does considerable damage to the grain. 

No experiment has yet been made with the manure, but, judging 
from the strong amrnoniacal effluvia which it emits, little doubt can 
be felt as to its superior efficacy. Besides the proportion of 
excrement to the straw being greater, it is in all cases perfectly 
uniform — a point of considerable practical importance, in securing 
the effect desired by its application. The boxes requiring to be 
cleared out every six or eight weeks, they were generally found to 
contain 12 cart-loads of manure each, which might have weighed 
about 15 cwt. a-piece. 

When the spreading of the litter from the outer edges of the 
boxes was not properly attended to, that portion of it certainly 
had the disadvantage of being drier than the rest; but it was 
always in good enough order for ploughing into the ground. 


ON THE ACTION OF A PREPARED MANURE ON CLOVER. 

By Ma Thomas L. Colbeck, East Denton, Newcastle-upon-Tyne^ 

[Premium — ^Ten Sovereigns.] 

For some time past I have paid close attention to the clover 
crop, with the hope of ascertaining some reason for the failure 
which so often taxes place. With this view I have observed 
the effect of the various manures commonly used, such as 
horse and cow' dung, composts of lime and soil, street sweep- 
ings, gypsum, salt, and many others; but having constantly 
found that not one of these appeared to exert the slightest effect 
in preventing the disappearance of the clover plant in early spring, 
I concluded that the failure could not be attributed to the want of 
the mineral ingredients these various manures were capable of 
supplying, as they surely contained an ample supply of everything 
required by the clover crop. This view quite agrees with Dr 
Andersoffs results from the analysis of a soil on which clover 
failed, compared with one on which a good crop was produced — 



268 ACTION OF A PBEFAEED MANUEF ON CLOYER. 


chemical analysis failing to detect any difference, to which the loss 
of the clover crop could be attributed. Perhaps the most singular 
part of the subject is the good effect produced by growing beans 
instead of clover. Wherever this is done, the clover seldom or 
never fails. It might, perhaps, be suggested that the reason of 
this beneficial action was that the bean crop removed different 
ingredients from the soil to those removed by the clover plant ; 
but chemical analysis has in this case also failed to detect any 
characteristic difterence, to which the beneficial action of the bean 
can be attributed. Indeed, the close botanical analogy between 
these plants renders it highly probable that further chemical 
investigation will only establish closer similarity. 

Having thus failed to suggest any plausible reason for the 
failure of the clover crop, there could be no hope of being able to 
establish any plan for avoiding it. I was, consequently, obliged 
to take a lower aim for the experiments, and endeavour to find a 
“ manure suitable for the clover plant.’’ I quite agree with Dr 
Anderson’s opinion, As expressed in his address to the Society at 
Glasgow, that farmyard manure must always be the farmer’s 
mainstay, and that no complete substitute will ever be found for 
it.” But the clover plant has always appeared to me to be the 
crop to which manure will ultimately be applied to a much 
greater extent than at present, as soon as our farmers are con- 
vinced of the propriety of manuring, if not for every crop, at 
least much more frequently than is usually practised. In the 
north of England, and in Scotland, where wheat or barley is 
usually grown after the green crop or bare-fallow, the land is con- 
sidered to be sufficiently rich to produce a crop ’without mj 
second application of manure. But clover, being the second crop 
nMeauring, pr^^ents a most favourable opportunity for apply- 
ing any additional manure : — 1st, Because the land may be sup- 
posed to be somewhat exhausted ; and, 2d, Because manure can be 
applied without injury to the land during the winter and spring 
alter the removal of the grain crop. But even in situations where 
a sufficient quantity of farmyard manure or compost can be pro- 
cured, it is in many seasons impossible to get it carted on io the 
clover, especially in strong clays. In this dilemma, if an artifi- 
cial manure could be procured that would materially improve the 
clover crop, a great improvement will be at once gained ; because, 
if we can by any means benefit the clover, it is well known that 
the oat crop following is always improved, indirectly, but much 
more surely so, than (in the present state of our knowledge) we 
have any means of doing by a direct application of artificial 
manure to the oat crop. In addition to this prospective advan- 
tage, I was led to expect success in the experiment from the 
resemblance between the clover and the turnip, both being broad- 
leaved plants. As artificial manures had b^n of such signal 
advantage to the latter, there was some reason to expect they would 
be equally beneficial to the former. 
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Having thus detailed the reasons for the experiment, and the 
prospect of success, we will now examine it in detail. 

In the month of March 1849 I selected two acres, which had 
been sown with barley in the previous spring with ^ bushel rye- 
grass, 5 lb, broad clover, 1 lb. of hop, and 1 lb. of white clover, to 
the acre. On one acre I applied 2 cwt. of the following mixture : 
bones dissolved in acid, and neutralised by means of alkali, and 

? otash, sulphate of ammonia, and magnesia. On the second acre 
applied 2 cwt, of nitrate of potash. The remainder of the field 
was left untouched. These artificial manures were applied at the 
time above mentioned, and in April the good effect was already 
observable. Both plots were of a rich dark-green colour, and the 
extent to which the special manures had been applied could be 
distinguished at the distance of a mile. The whole of the 
experimental field was sold for the purpose of cutting the clover 
as green food for cattle. Where the special manures were ap- 
plied, it was fit for cutting ten days before the rest of the field, 
and three cuttings were taken, the other portions only yielding 
two. It was found that, though the nitre gave the most vigorous 
early growth, yet the mixed manure was ready for cutting as 
early as it was, and in the end gave decidedly the heaviest crop. 

The results of this preliminary experiment were not weighed, as 
it was not my intention to have reported on the subject unless 
the good effects were visible to the eye ; and the extent to which 
the experiment had been carried was considered too small to war- 
rant any practical conclusion been drawn, even after I had satisfied 
myself of the success of the trial. The result was, however, so 
perfectly satisfactory, that I determined to try the experiment 
again upon a large scale. Having also observed the vigorous 
early growth produced by the nitrate of soda, a proportion of it 
(2 cwt. to 1 ton) was mixed with the special manure, hoping by 
this means to combine the good effects of both ; and in other 
respects the application was the same as the previous year. 

In order to guard against every chance of error arising from 
variation in the soil of the experimental field, the manure was 
applied in various portions of it, but so as to coyer one-half of a 
fourteen-acre field; this was easily managed^ as it was nearly 
square. The mixture was sown on broadcast in the first week in 
March 1850. The hay was cut in the first week of July, and 
each portion being raked separately, the tokoh of the fourteen- 
acre field was weighed in the b^inning of August, every care 
being taken to insure accuracy. The results were as follows : — 

Tons. Cwt. L. s. d. 

7 Acres manured gave * . IX 12 at S5s, 31 18 0 

7 Acres uumjmured gave . 8 7 at S5s. 22 19 3 

Excess produced by manure, 3 4 .£9 0 0 

Value of excess of weight, . . . . £9 0 0’ 

Cost of application — 16 cwt, at 11s. per cwt., . . 8 6 0 
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I was somewhat disappointed in the results of this second trial, 
for although the crop had been materially increased, the excess 
was not nearly so great as that produced by the trial of 1849. 
This is to be attributed either to, 1st, A difference in the soils ; 
2d, A difference in the seasons ; or, Sd, A difference in the previous 
cultivation of each field. It so happens that there is a marked 
difference in all these three points. 

A difference in the soils : — 

Expeeiment op 1849. Experiment of 1850. 

The soil is formed from the disintegra- The soil ii?^ formed from the olay-slate 
lion of the upper red sandstone of the cosl of the coal series, — grows excellent 
series,— does not grow good wheat, — is a wheat, and never had a crop of turnips 
tnrnip and barley soil, but not sufficiently on it. It is a sound, strong wheat soil, 
dry for the turnips to he eaten on the 
gronnd. 

2c?j A difference of seasons : — 

The season of 1849 was generally fa- The season of 1850 was exceedingly 
vourable to the growth of clover. unfavourable. In April there were two 

or three nights of such extreme frost as 
to destroy a large proportion of the clo- 
ver plants, and the entire summer was 
one of extraordinary dfyness. 


3{?, A difference in the previous cultivation : — 


In 1843, Tamips, from farmyard manure. 

1844, Barley. 

1845, Pease, instead of clover. 

1846, Oats. 

1847, Turnips from farmyard manure 

and prepared bones. 

1848, Barley. 

1849, The experimental clover. 

1850, Oata. 


In 1843, Oats, 

1844, Bare-fallow. 

1845, Wheat. 

1846, Beans, instead of clover. 

1847, Oats. 

1848, Bare-fallow. 

1849, Wheat from farmyard manure. 

1850, The experimental clover. 


It Will thus he observed that these two fields present the 
ordinary difference between a strong wheat soil, as usually culti- 
vated with bare-fallows, and a turnip soil. But this is not all, — 
the experimental clover field of 1849 received in 1847, for the 
first time, a dressing of superphosphate of lime ; and there is 
now a growing conviction that this manure improves the clover 
crop when it has been used in growing the turnip crop preceding. 

The following is an analysis of each soil : — 


1st. — ExPERIMENTiX FlELD OF 1849, BY Dr EiCHXRDSON, OF 
Newcastle-upon-Tyne. 

Soluble in Water : — 


Potash, 





0.641 

Soda, 





0.147 

liime. 





1-733 

Magnesia, 





0.166 

Sulphuric acid. 





1.444 

CJhlodeine, 





0.711 

Silica, 





0.250 
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Soluble in Acids : — 





2.027 

Soda, 





0.846 

Lime, 





5.441 

Magnesia, 





0.760 

Alumina, 





14.363 

Peroxide of iron, 





20.615 

Silica, 





3.168 

Phosphoric acid. 

Insoluble in Adds : — 





3.216 

60.429 

Potash, 





7.673 

Soda, 





3.325 

Lime, 





4.137 

Magnesia. 





2.032 

Alumina, 





68.187 

Peroxide of iron, 





8.312 

Silica, 





91.438 

Sand, 





533.296 

708.300 

Water, 





144.740 

Organic matter, 





91.489 

Total, 

. 

. 

. 


1000.000 


2d. — Exfeeimemal Field op 1850, by Bb Anderson, Edinboegh, Chemist to 
• THE Highland and Agricultural Society. 


Solvhle in Acids : — 

Peroxide of iron, .... 3.827 

Alumina, . * . . . 1.418 

Lime, , . . . . 0.756 

Magnesia, ..... 0.229 

Potash, . . . . . 0.133 

Soda, ..... 0.024 

Sulphuric acid, . . . . 0.137 

Water ..... 1.581 

Organic matter, . . . . 14.706 

22.811 

InsolvhU in Acids : — 

Silicic acid, .... 66.298 

Alumina, ..... 9 774 

Lime, - . . . . . 0.262 

Magnesia, . . . . . 0.123 

Potash, ..... 0.939 

Soda, ..... 0.58X 

76.977 


99.788 

SolvhU in Wccter : — , 

Organic matter, . . . . . 0.157 

Inorganic „ .... 0.365 


.. 0.522 


Dr Anderson informs me that he has been nnablo to detect any 
phosphoric acid in the experimental soil of 1850, whilst that of 
1849 contained 3-lOths per cent, or nearly 7 per cent of the soluble 
matter. I was quite unprepared for such a result, as the field has 
received every fourth year from 15 to 20 tons of farmyard 
manure or street-sweepings. 
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The following are the comparative results of the examination 
of both soils : — 






Experiment 
of 1850. 

Experiment 
of 1849, 

Soluble in water, 




6.29 

6.092 

Soluble in acid, 




60.02 

50.429 

Insoluble, 




770.14 

708.300 

Water, 




16.81 

144.740 ' 

Organic matter. 




147.66 

91.439 


998.92 1000.000 

The following is a near approximation of the composition of the 
artificial manure, calculated from the mixture of which it was 


Superphosphate lime. 
Sulphate of ammonia, 
Sulphate of magnesia. 
Sulphate soda, 

Sulphate of lime, . 
Carbonate of soda. 

Chloride potassium, 

Chloride sodium, . 

Fluate lime, 

Silioa aud insoluble matter. 
Water, 


25 

14 

25 

4 

10 

2 

6 

3 

2 

2 

6 


The above manure was capable of suppling to the soil about 
S6 lb. of phosphoric acid. According to Boussingault the clover 


plant is composed of — 

Organic matter, .... 73.92 

Ash, ...... 6.08 

Water, . . . . , * . 21.00 


100,00 

The ash, or oi^nic matter, consists of — 

Pota^ ..... 31.73 

Soda, .... . . 0.67 

Lime, ...... 32.80 

Magnesia, ..... 8.40 

Chlorides, ..... 7.20 

Phosphoric acid, .... 8.40 

Peroxide of iron, .... 0.40 

Sulphuric acid, .... 8.33 

Silicic acid, ..... 7.07 


100.00 

According to the above, a clover crop will remove about 23 lb, 
of phosphoric acid per acre. The artificial manure applied would, 
therefore, contain enough of this important ingredient, if it was 
all absorbed, and if not carried oflF by rains. It must, however, 
be evident that in the soil the small extra supply (1 3 lb. over and 
above the immediate wants of the crop) is much too small a quan- 
tity to be depended on. The soil of 1849 contained, in 12 inches 
d^p, not less than 3000 lb. of phosphoric acid. This^I think, suf- 
ficiently explains why the last years experiment was not so sue- 
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cessful as on the previous occasion; and if the conjecture be correct, 
the plan to be pursued in future experiments will be to use a much 
larger quantity of soluble phosphoric acid, or, what would perhaps 
be still better, to use it ready dissolved in the shape of liquid 
manure. Future experiments will only decide the extent of 
influence the season may have had on this year’s result, and I 
would suggest that an artificial manure be tried on a turnip soil 
as well as on a strong wheat soil. 


PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M J)., Chemist to the Highland and Agricultural Society. 

ANALYSES QV LIMESTONES FROM DIFFERENT PARTS OF SCOTLAND. 

In prosecuting the business of the Laboratory, a considerable 
number of analyses of limestones have been made ; and as it is im- 
portant that the proprietors and tenants throughout the country 
should have an accurate knowledge of the composition of these 
rocks in their districts, as a means of estimating their comparative 
values, I purpose to place these analyses on record. 

The difference in composition of different specimens is in many 
instances very great and very remarkable; and it would have been 
most desirable to have traced out the cause of these differences, 
which is, no doubt, to some extent dependent on their geological 
position. Unfortunately, however, we are, in most instances, pre-^ 
eluded from doing so by the deficient state of our information on 
this point. Many of the limestones which I have analysed are 
from remote districts, which have not been geologically examined ; 
and even where this has been done, it has either been too deficient 
in minuteness to define exactly the relations of the individual spe- 
cimens, or has been confined to a comparatively small district, pre- 
senting some prominent points of scientific interest, which have 
been carefully examined, to the exclusion of those portions which, 
though of little interest in a purely scientific point of view, may 
be of much industrial importance. In such inquiries, the absence 
of a geological survey is particularly felt, as at present an analysis 
Serves only to determine the value of the quarry from whidi the 
specimen was taken j while an accurate geological examination, by 
tracing the strata, may detennine their identity over a large dis- 
trict, and make one analysis serve for all. At present this cannot 
be done ; but by placing the analyses made in the Laboratory on 
record, they will, in the mean time, form a contribution to our 
knowledge of these rocks in different districts ; and should a geo- 
logical examination be at a future time carried out, they may 
acquire an additional importance. 
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In conducting these analyses attention hasj in almost every In- 
stancOy been directed not merely to the percentage of carbonate 
of limCy but also to that of the constituents, which are present in 
small quantity, and which are likely to have any influei^ce in an 
agricultural point of view. Phosphoric acid and sulphuric acid 
have been carefully sought for, under the impression that they 
might be more frequently present than has generally been sup- 
posed ; and the results show that that impression has been well- 
founded, and that, in many instances, both are to be found. It is 
true, the quantity is small, and at first sight seems inconsiderable j 
but it ceases to be so when we consider the large quantity of lime 
applied. One-tenth of a per cent of phosphate of lime in a lime- 
stone is equal, in 20 tons of the stone, to 45 lb., or to a quantity 
as large as would be removed from the soil by several crops, or 
supplied in 2 cwt. of Peruvian guano ; and if we bear in mind that 
it is Ume which is applied, and not limestone, and that the latter 
may be reckoned at about double the weight of the lime obtained 
from it, we shall understand that the application to the soil of 20 
tons of lime, obtained from limestone containing 1-lOth per cent 
of phosphate of lime, supplies about 90 lb. of that substance, which 
is e 5 [ual to the quantity contained in 4 cwt.* of Peruvian guano. 
Similar remarks apply to sulphuric acid, of which appreciable 
amounts have occasionally been found; although, from the low 
price of gypsum, its importance is much less than that of the phos- 
phate. In these analyses I have endeavoured to trace some con- 
nection between the presence of phosphoric acid and that of animal 
* remains in the limestones, but without arriving at any satisfactory 
results. In some instances it has been found in limestones belong- 
ing obviously to a very early geological period, and in which 
organic remains are either extremely rare o:^ altogether deficient ; 
in others, of later periods, none has been found — and this was re- 
markably the case in a specimen containing a fossil fish, in which 
repeated and careful examination failed to detect its presence. 
The proportion of organic matters contained in the limestones has 
generally, though not always, been determined. Their quantity 
is generally extremely trifling, and they have been determined less 
from their importance than from a desire to make the analyses 
complete. 

The analyses are of some interest, as they show that limestones 
of the magnesian class are more widely distributed through Scot- 
land than has been generally supposed. I am unable, in most 
instances, to^ connect the occurrence of magnesia with any partis 
culs^ geological period ; but it appears to be chiefly found in the 
eatiier formations. At the same time, limestones free from that 
are often found at no great distance from tho^ which 
it abundantly. In every instance I have preferred the 
aiaSytis of the limestone to that of the lime obtained from it, as 
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that of the latter is an exceedingly uncertain matter; — partly 
because different parts of the stone may be burned with different 
degrees of completeness, so that a very unfair estimate of the 
whole may be made from the analysis of one portion ; and partly 
because the quicklime is so liable to undergo change by absorption 
of water and carbonic acid from the air, that it is difficult to obtain 
it exactly in the state in which it leaves the kiln. 

Limestones from ArgylesMre . — Four limestones from different 
parts of the property of Mr Malcolm of Poltalloch have been 
analysed, and their composition found to be as follows : — 



Island of 
Macasken. 

Mullau. 

CuilnuiclE. 

MealL 

Siliceous matter, 

. 21.37 

4.83 

21.30 

46.90 

Peroxide of iron and alumina. 

0.95 

1.83 

1.50 

1.60 

Carbonate of lime, 

. 76.82 

90.73 

76.04 

49.69 

Carbonate of magnesia, 

1.64 

2.62 

1.09 

1.34 

Organic matter. 

0.22 

0.37 

0,43 

traces. 


100.20 

99.90 

100.26 

99.33 


In these analyses we have the occurrence of siliceous matter to 
a larger extent than is usually found. One only (that from Mullau) 
can be considered as a limestone of first-rate quality ; the others 
are all inferior, and that from Meall must be considered as being 
of scarcely any value. The presence of siliceous matter in con- 
siderable quantity is always objectionable, because, in the process 
of burning, the lime, when liberated from the carbonic acid, enters 
into union with the silica, and forms a compound called silicate of 
lime, in which state we have reason to believe the value of lime 
for agricultural purposes is much smaller than it is in the uncom- 
bined state. In none of these were either phosphoric or sulphuric 
acids present. 

Limestones from SutkerlandsTiire , — I am not acquainted with sinjr 
analysis of limestones from Sutherlandshire, so that some interest 
will attach to the following series of analyses of no less than 
fifteen specimens of limestone from the properties of his Grace the 
Duke of Sutherland, which are an instructive example of the 
variety in the composition of these rocks. 

The following are the localities fi’om which the specimens were 
taken : — 

No. 1. Shiness, top. 

No. 2, ... middle. 

No. 8. ... bottom. 

No. 4. Knockdu Elp^ine, No. 1. ^luish-grey.) 

No. 5. .. No. II. (greenish-grey, with a marble-like texture.) 

No. 6. Duirness. 

No. T. Eribole, from the sea-side. 

No. 8, ... powdered limestone. 

No. 9. Achmore, No. I. (pale bluish-grey.) 

No. 10. ... No. II. (darker, and more crystalline.) 

No, 11. Stronchrubie, No. I. (white, and crystalline.) 

No. 12. ... No. II, (dark-grey.) 
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No. 13. Kirktown. 

No. 14. Ledbeg, No. I. (nearlj white, and yery crystalline.) 
No. 15. ... No. II. (grey and earthy.) 



No. 1. 

No. 2. 

No. 3. 

Silica, ... 

7.42 

2.52 

4.77 

Peroxide of iron and alnmina, 

0.76 

0.28 

0.46 

Carbonate of lime, 

84.11 

93.70 

89.96 

Carbonate of magnesia. 

7.45 

3.49 

4.98 


99.74 

99.99 

100.11 



No. 4. 

No. 6. 

Silica, 

. « 

23.07 

1,56 

Peroxide of iron and alumina, 

, , 

1.92 

1.08 

Carbonate of lime, . 


41.58 

53.77 

Carbonate of magnesia. 

. 

33.47 

41.01 

Water, 

• 


2.02 



100.04 

99.44 


No. 6. 

No. 7. 

No. 8. 

Silica, 

2.77 

6.41 

8.06 

Peroxide of iron and alumina, 

0.28 

0.90 

0.76 

Phosphate of lime. 

0.27 

traces 

0.17 

Carbonate of lime. 

00.01 

51.04 

49.60 

Carbonate of magnesia. 

6.50 

41.36 

40.85 

Organic matter, . 

0.04 

0.23 

0.17 


99.87 

99.94 

99.51 


No. 9. 

No. 10. 

No. 11. 

Silica, 

2.68 

3.00 

1.77 

Peroxide of iron and alumina, 

0.B5 

0.22 

1.33 

Carbonate of lime. 

53.61 

54.88 

45.79 

Carbonate of magnesia, . 

43.20 

41.85 

48.72 

Water, 

... 

... 

2.01 


99.74 

99.96 

99.62 



No .12. 

No. 13. 

Silica, 


7.61 

6.00 

Peroxide of iron and alumina. 


0.48 

1.57 

Phosphate of lime, 


0.61 

««• 

Carbonate of lime 


48.00 

50.21 

Carbonate of magnesia. 


42.01 

41.22 

Water, 


0.93 

0.69 



99.54 

99.69 




No. IS. 

Silica, 



. 6.42 

Peroxide of iron and alumina. 



. 0.74 

Carbonate of lime. 



. 51.33 

Carbonate of magnesia. 

• 

• 

. 41.08 




99.57 


The limestone (No. 14) from Ledbeg* presented some very 
remarkable peculiarities, and belonged to a class of limestones 
residing -which we have at present almost no information, 
altijough they present much scientific interest. Several analyses 
were made, in which, as had been done in the others, the lime was 
ca^lated as being entirely in combination with carbonic acid, and 
the ire^lts were as follows : — 
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No. 14. 


Siliceous matter, . 

I. 

2.91 

n, 

2.93 

ni. 

2.82 

Peroxide of iron and alumina, 

0.14 

0.22 

0.20 

Carbonate of lime, 

. 90.67 

90.52 

90.61 

Carbonate of magnesia. 

8.20 

8.19 

8.22 


101.92 

101.86 

101.85 


In all these analyses (which agree as closely as possible) we 
observe that the sum of the constituents amounts to nearly 102 
parts in place of 100, as it ought to be. Another analysis was 
therefore made, in which the exact amount of carbonic acid was 
determined directly, and not inferred from the quantities of lime 
and magnesia, and the result obtained was as follows : — 


Siliceous matter. 



2.82 

Peroxide of iron and alumina. 

, 


0.20 

Lime, .... 

Magnesia, 

, 


. 50.74 

, 


3.52 

Carbonic acid, 

• 

* 

. 42.62 

99.92 


In this analysis the fact is determined that the amount of 
carbonic acid is not sufficient to combine, with the whole of the 
lime and magnesia, and there seemed little doubt what part^these 
bases must exist in a state of combination with silica. Another 
analysis was therefore made, in which the limestone was dis- 
solved in acetic acid, which I expected would not be sufficiently 
powerful to decompose the silicate of lime or magnesia, if any 
such existed. The results were- — 


Siliceous residue, 




4,34 

Peroxide of iron and alumina, . 




0.20 

Carbonate of lime. 




91.32 

Carbonate of magnesia, 

. 

• 


4.74 


100.60 


We here observe a quantity of carbonate of magnesia much 
smaller than is found in the previous analyses, while the quantity 
of siliceous matter has undergone a corresponding increase, It is 
obvious, therefore, that a part of the magnesia exists as silicate, 
which has not been decomposed by the weak acetic add which 
has been employed in the analysis. I infer from these results 
that this must be a metaraorphic limestone, by whidhi is meant 
one which has been altered by the action of heat after it has been 
deposited. The change which it has undergone illustrates, in an 
instructive manner, that which occurs when a limestone contain- 
ing much siliceous matter is humed, a part of the lime or magnesia 
combining with that substance to form the silicate of lime, to 
which I have already referred. 

An examination of the analyses of these fifteen limestones 
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shows that out of the whole there are only five which could be 
recommended for agricultural purposes* In all the others, mag- 
nesia is present in too large quantities to admit of their ssde 
aj>plication ; for it is well established by practice that limes con- 
taining much magnesia must be applied in small quantities, and 
with much caution, and that even then their effects are sometimes 
injurious, and almost always inferior to those of the purer limes. 
There is no doubt that magnesian limes may sometimes be benefi- 
cial, especially upon a soil in which that dementis deficient; such 
soils, however, are rare, and it is far better to employ a large 
quantily of some of the pure limes, most of which supply, in the 
small percentage of magnesia which they contain, a sufficient 
quantity for the use of the plants. It is interesting to observe the 
presence of phosphate of lime to a very considerable extent in 
some of these limestones. In No. 6, which is an excellent lime- 
stone, a ton contains about 6 lb. of phosphate of lime ; and 20 tons — 
a quantity which has often been applied to an acre — would supply 
120 Ib. of phosphate, or as much nearly as 6 cwt. of guano. 

Limestones from Mid-Lothian, — The following are particularly 
interesting as specimens of limestones, of which the value is 
decidedly increased by the presence of phosphoric and sulphuric 
acids. They are different portions of the same bed, on the pro- 
perty of the Earl of Morton. 



I. 

IL 

m. 

Silica, .... 

2.00 

2.19 

6.21 

Peroxide of iron and alumina. 

0,45 

0.13 

0.25 

Carbonate of lime. 

93.61 

89.83 

89.21 

Carbonate of magnesia. 

1.62 

4.77 

1.44 

Phosphate of lime. 

0.56 

0.39 

0.46 

Sulphate of lime. 

0.92 

0.82 

1.24 

Organic matter, 

0.20 

1.25 

0 15 

Water, 

0.59 

0,74 

0.70 


99.95 

100.12 

99.66 


Limestone from the neighbourhood of Nairn. — Some time since a 

E ecimen of limestone, containing a fossil fish, was sent to the 
iboratory by Mr Brodie of Lethen. It was a portion of a 
deposit in which organic remains are found abundantly, and which 
is much esteemed in the neighbourhood for its agricultural value. 
I naturally anticipated that this might be due to the presence of 
phosphate of lime ; but, on careful analysis, none was found, and 
the composition of the limestone was as follows — 


Siliceous matter, . . . . . 14.S1 

Carbonate of lime, ..... 81.49 

Carbonate of magnesia, . . . .1.33 

Peroxide of iron and alumina, .... 1,65 


99.88 

As no i^iosphoric acid was found, it struck me that it might be 
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interesting to make an analysis of the insoluble siliceous residue. 
This was accordingly done with the following results : — 

Silica, 75 25 

Alumina, ...... 15.40 

Peroxide of iron, ..... traces 

Lime, ....... 0.51 

Magnesia, . . . . . . 1.48 

Potash, ^ . . . . . .1.92 

Soda, ...... 0.81 


99.87 

Here, in the presence of alkalies, in small amount, we have a 
new source of valuable matters, which would become available on 
burning, by which the potash and soda would be liberated from 
their insoluble combination. It is true the quantity would not be 
large, even with a very considerable application, but it might be 
of importance in a district in which the alkalies are deficient. 

Limestones from Fifeshire , — Some time since comparative ana- 
lyses were made of the limestones of Grange and Chapel quarries 
near Burntisland, which are interesting, as both contain a certain 
quantity of iron pyrites or sulphux'et of iron, the sulphur of which, 
during the burning of the lime, will be converted into sulphuric 
acid, and add considerably to the quantity of that substance which 
is present in the unbiumt state. 




Grange. 

Cliapel. 

Siliceous matter, 


12.43 

8,14 

Sulphurate of iron, . 


2.70 

1.01 

Carbonate of lime, . 


81.70 

88 92 

Carbonate of magnesia, 


1.56 

1.25 

Sulphate of lime, 


0.08 

0.12 

Phosphate of lime^ 

Organic matter, 


! 1.36 

0.43 



99.84 

99.87 


Here, of course, we have a decided difference in the value of the 
two limestones, and that not only in the proportion of lime which 
they contain, but also in that of those minor constituents, on the 
importance of which I have already insisted. 

The following is the analysis of a limestone proposed to he 
employed, not agriculturally, but in the manufacture of iron. It is 
from the iron district of Fifeshire, and is interesting from the con- 
siderable quantity of iron it contains, as well as from the presence 
of alkalies. 


Silica, . . 





9.58 

Protoxide of iron, 





8 26 

Alumina, 





0 85 

Lime, 





26.65 

Magnesia, 





11.46 

Potash, 





0.31 

Soda, 





0.65 

Sulphur, 





0 23 

Phosphoric acid, 




. 

0.09 


TRANS. — MARCH 1852. 
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Carbonic acid, 

Water, 

Organic matter and loss. 


38.57 

1.71 

1.64 


100.00 


In tills instance tlie iron obtained was partly m the state of 
protoxidcj and. in combination with carbonic acid. A. small 
quantity also existed in combination with sulphur. 

Limestones from Dumfriesshire.— supply of lime in the 
county of Dumfries has long been limited, but of late years more 
attention has been called to it, and some beds found 5 and it is not 
improbable that, if the district was geologically exammed, a larger 
supply might be found. The only limekilns of any extent are 
those on the Closeburn estates. The limestone used there has 
been analysed along with another from Barjarg, which, however, 
belongs to the magnesian class. The results of these analyses are 
as follows : — 

Closeburn. Baijarg. 


Siliceous matter. 

Peroxide of iron and alumina. 
Carbonate of lime, 

Carbonate of magnesia. 
Sulphate of lime, 


9.74 2.31 

1.18 2 CO 

85.18 58.81 

3.79 36.41 

0.32 0.10 


100.21 99.63 


I believe the Baijarg limestone belongs to the new red sandstone 
formation, in which magnesia is frequently found. The exact 
position of the Closeburn rock is accurately described in the Society 
Transactions for October 1844. Neither of these limestones con- 
tained phosphate of lime, although it was carefully sought for. 

These analyses may serve to present a general idea of the great 
differences in the limestones of different parts of Scotland, and to 
show the farmer that some discretion must be exercised in selecting 
that which he applies to his land. The conditions of the applica- 
tion of lime, and the general precautions to be attended to, how- 
ever, are now so well known, that it is unnecessary for me to enter 
into any details on the subject. I shall simply refer to the use of 
cmshed or powdered limestone, which seems to me deserving of 
attention where fuel is expensive. One of the analyses given 
above of a Sutherland limestone is that of a specimen which had 
been reduced to coarse powder by water-power, and which had 
been used with success. I am strongly impressed with the opinion 
that limestone, when cnished, would be found to have a beneficial 
effect as a top-dressing on old pastures in many parts of the 
Highlands, where fuel is too expensive to admit of its being burned. 
I jbiow that it has been tried, but no account of the results has 
been published, to my knowledge ; and it would he conferring a 
valuable boon on the agriculture of these districts, if those who 
have tried it would publish their experience. 
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On the COMPARATlVJa ADVANTAGES of FIXED and PORTABLE 
STEAM-POWER for the PURPOSES of a FARM, 

By Robert Ritchie, Esq., Assoc. Inst. C. E., F.RS.S.A., Edinburgln 
[Premium — The Gold Medal.] 

The importance now deemed paramount in the application of 
steam as a motive-power, makes its proper adaptation at the farm- 
stead of great moment to the agriculturist. 

The various descriptions of steam-engines which are used on 
farms, seem to manifest an uncertainty in the best form of steam- 
engine to drive barn machinery. From this cause, an inquiry into 
the comparative advantages of fixed and portable steam-engines 
applicable to the purposes of a farm, is a subject which must com- 
mand the interest of the agriculturist. The writer of this paper 
has been induced to make such an inquiry, and will be glad to 
find that his observations have proved useful. 

Preliminary to the consideration of the subject, it will be 
proper to take into view what are the essential requisites to obtain 
the greatest advantages from a prime mover of bam machinery. 
The solution of this question ^ml go far to determine the point 
upon which agriculturists desiderate information. The wudter 
holds that the points most important that the moving force at the 
barn should possess are — 

1st, Stability and durability, without loss of power and increase 
of friction. 

2d, Simplicity of management. 

3d, Non-liability to derangement of the parts. 

4th, Safety — as freedom from all danger of steam explosion. 

5th, Thorough economy of fuel, and no danger of fire from 
the chimney. 

The first is perhaps the most essential quality which a steam- 
engine, to drive a thrashing machine, can possess. From the 
inequality of the work the mill has to perform, according to the 
grain passed through the mill, and the state of the straw itself, 
whether dry or damp, long or short, it becomes of essential im- 
portance for the disability of the engine that it be firmly fixed, 
and not be liable to vibration, otherwise the framework of the 
engine and machine will become shaken; and the bushes in which the 
shafts turn, being thereby unequally worn, will produce irregulaiity 
of motion, and injure the teeth of the wheel and connecting gearing. 
Hence stability — at all times essential in the moving force for 
machinery — must be much more requisite where tlie duty to be 
performed varies so much as it does in connection with the thrash- 
ing-machine, where sometimes is demanded the power requisite to 
work the thrashing-machine itself at a quick speed — sometimes the 
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increased power which elevators require — sometimes the super- 
added power which is requisite to dnve corn and bean bruisers, 
straw-cutters, or other machines — and sometimes the engine is 
required to work them all together. 

Such an engine must have strength of parts and material to 
prove durable, otherwise it would not last an ordinary lease of 
nineteen years, which it must be the farmer’s interest that it do, 
if he be the erector; and it surely requires little reflection to 
determine that, when the engine is incorporated with the building, 
there is much more probability of attaining these objects than 
when an engine is made use of, of a slight portable description, 
which, from the very principle of its operation — its portability — 
is constructed as light as possible ; and it is hardly possible for 
lightness to be combined, with great substantiality. The writer 
need hardly notice the fact, that if an engine possesses — suppose 
of the portable description — merely the power to thrash, without 
the capability of readily working subordinate machines, such an 
engine, applied to a modem farmsteading on the best principle, 
must be so obviously a defective machine, that the applica- 
tion of it by an experienced farmer would be viewed as a positive 
grievance, and what he would not possibly submit to but where it 
was unavoidable. The point being, therefore, so palpably obvious, 
that stability, and consequent durability, must be with greatest 
certainty attained from an engine attached to and incorporated 
with the building, the great advantage on this important head 
must be manifest in the case of a farmer of a farm of any extent, 
and with properly-constructed farm-buildings, is clearly and 
indisputably his interest to have a fixed steam-power and thrash- 
ing-machine. 

This point being decidedly established — ^which must be admitted 
by every peraon conversant with the use of machinery — the writer 
will now proceed to consider the other particulars which a farm 
engine should possess ; and he trusts he will convince every rea- 
sonable and unprejudiced mind, that in all these it will be found 
that the balance of advantage appertains to the fixed engine. He 
may include under one head the consideration of these particulars 
—namely, simplicity of management — non-liability to derangement 
- — freedom from danger of steam explosion — economy of fiiei — and 
freedom from risk of fire from the chimney. 

For the just consideration of these points, it is necessary to take 
into_ view the characteristic distinction between a fixed steam- 
engine and boiler and a portable engine and boiler. The fixed 
steam-engines, as is well known, which are used at farmsteads, are 
of various forms ; but in general, on account of convenience, for 
supply ^f water, and to lessen the cost, most commonly high- 
pr^ure or non-condensing engines are used. Sometimes these 
non-condensing engines are what is termed beam-engines, the 
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distinguishing feature of which consists in the axis or working 
centres of the beam being supported upon a framing or entabla- 
ture resting upon six cast-iron pillars, which are bolted to a sole- 
plate secured to a stone seat 5 but some engines are made with 
the beam supported upon one strong centre pillar, and sometimes 
the pillar which supports the beam is made vibratory. But of the 
engines erected on farms in the earlier times, many were upon the 
condensing principle ; subsequently the condensing apparatus was 
dispensed with, and the same passage for the steam which led to 
the condenser, conveyed it, at every half-stroke of the piston, at 
once into the atmosphere. 

The engine now most commonly used in the south of Scotland 
and north of England, are overhead crank engines, figs. 1 , 2 , 3, 4. 
All these engines are firmly seated, and the cranx-shaft, pass- 
ing through the bara-wall, is attached by direct action to the spur- 
wheel of the thrashing-machine, and sometimes to the drum-shaft. 
Sometimes intermediate wheels bring up or down the speed, but 
all intermediate gearing is, if possible, avoided between the engine 
and the mill. It is hardly necessary to particularise here the 
advantages or disadvantages of the various forms of fixed engines 
which have been used ; but as the writer considers stability and 
simplicity should be a guiding point in the choice of the engine, 
he can point to no better form of one to attain these objects, 
than the common crank steam-engine, figs. 1 , 2 , with two hollow 


Fig, 1. Fig. Z 



FRONT VIEW. 8n>E VIEW. 


columns which serve as steam-pipes, surmounted by a£i entabla- 
ture, which rests at each end on walls prepared for the purpose, to 
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"wMcIi it is bolted. The two columns are firmly secured to an iron 
sole-plate, and the latter is bolted to the stone blocks upon which it 
rests. The entablature supports the outer bearing of the crank- 
shaft, while its opposite end rests in a pillow-block resting on the 
wall which separates the engine-house from the barn. The walls 
which support the entablature, upon which the crank-shaft and the 
fly-wheel of the engine rest, are placed at such a distance apart — 
about 9 feet — as will give sufficient space for the action of the 
fly-wheel. The engine is thus firmly and securely attached to the 
building, and no danger can arise of any one coming in contact 
with the fly-wheel. The durability, utility, and extreme simpli- 
city of this form of engine has been so completely established, that 
it is unnecessary to enter further upon it ; but it may be satisfac- 
tory to refer, as examples, to various steam-engines on this plan 
erected on farms in the Lotbians. Engines of the same con- 
struction are made with the steam-pipes unconnected with the 
pillai's. 

Another form of this engine, which has been much used, con- 
sists of a solid iron frame or pilaster, fig. 4^ 
which rests upon a strong iron sole-plate. 

This engine is sometimes made with two 
pillars, fig. 3, of a Gothic form, and sometimes 
with a Homan doric pilaster. In most of these 
the shaft conveys the power almost 
invariably to the spur-wheel of the thrashing- 
machine ; intermediate wheels are, however, 
occasionally unavoidably used, and the result 
may, according to circumstances, be a loss of 
from one and a half to two horse power. In 
other overhead crank-en^nes, the crank-shaft 
is supported on four pillars instead of two. 

The efforts of every engine-maker and mill- 
wright engaged in the erection of farm engines 
is to attach the power of the engine as directly 
as possible to the mill, without any inteimediate 
gearing to occasion friction or loss of power. 

In another form of overhead crank-engine, 
the fly-wheel is formed like a spur-wheel, with 
teeth on the exterior of the rim, which serves 
at the same time to regulate the velocity of the 
engine, and to transmit the power by another 
wheel directly to the machine to be set in 
motion. 

In all the varied forms of engines, when ap- 
plied to a thrashing-machine, the power of 
nislaatly disengaging the engine from the bam 
madiuiiery is indispensably requisite. The 


Pig. 3 . 



ELEVATION. 


Pig. 4. 



PROPILB. 



STEAM-POWER FOR THE PURPOSES OP A FARM. 285 


want of such power of disengaging the prime mover from the 
acting agent, has led, and may lead, to many accidents ; and no 
steam-power applied to barn machinery can be deemed safe or 
perfect unless proper arrangements exist for carrying out this 

Fig. 5. 



object. Where be^s form the connecting medium for transferring 
power by means of smooth drums, they are very easily thrown in 
or out of gear, or shifted by the adaptation of pulleys. When 
toothed wheels form the connecting gearing, the means of dis- 
engaging the prime mover may be easily accomplished. 

In all the non-condensing engines to which the writer has 
alluded, the boiler is simply an oblong cylindrical one, with hemi- 
spherical ends of strong malleable-iron plate of the simplest con- 
struction. In some few instances the boilers are square at the 
ends, having a flue or flues passing through them ; but the cir- 
cumstance that so many of the boilers for these engines are made 
as first noticed, shows they answer the purpose, are easily managed, 
and not liable to go wrong. Although it is undoubtedly the case, 
that the steam will be more quickly raised with the Sued or tubu- 
lar boilers, still the disadvantages of complication, and diflSculty 
of repair, and increased expense, operate against their being 
generally used. 

It may be observed, that fanners, engineers, and millwrights, 
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seem to have concurred and settled on the adoption^ now almost in- 
variable, of a fixed engine and boiler possessing simplicity of parts, 
and usually having the crank-shaft of the engine directly attached 
or secured to the spur-wheel of the thrashing-machine, (fig. 6,) 
all belts or intermemate gearing being as much as possible avoided. 
Thus has experience led to the development of an established 
principle and axiom, that the fewer the parts the more simple the 
machine ; and the more direct the action of the prime mover can be 
applied, the less the loss of power from friction, and the more easily 
will the machinery be understood, and the less consequent liability 
to get out of working order. It cannot fail to be perceived that 
these engines possess the very essential requisites that a farm- 
engine should possess, namely, simplicity of management and non- 
liability to derangement ; and from the simple and strong con- 
struction of the boiler, and easy mode of cleaning and repairing 
it, it is not liable to the danger of explosion, and insures, with 
ordinary management, sufBcient economy in fuel. With a pro- 
perly elevated bnck chimney, as is usually applied to fixed engines, 
and which should be very neatly constructed, there can be no 
danger whatever of fire from the sparks from it. 

By adopting the plan of enclosing the boiler with non-conducting 
materials, as hs^ been done with the Cornish boilers, in which a 
strict regard is paid to prevent any waste of steam by conduction, 
a great saving of fuel would be effected in farm engines. It has 
been ascertained that the average expenditure of fuel for the 
Cornish engines has been reduced from 10 to 14 lb. per horse- 
power per hour : the quantity usually consumed by a common 
engine from 5 to 7 lb. per horse-power per hour. The cBief 
peculiarity of the Cornish boilera consists in the covering of the 
boiler and steam-pipes to prevent condensation. 

Having now shortly noticed the application of the fixed engine, 
the writer will point out the characteristics of the portable engine 
for the fann. The engine and boiler are on a carriage with 
wheels ; sometimes the thrashing-machine is placed on a separate 
carriage, and sometimes both engine and machine are placed on 
the same carnage : the whole being portable, is capable of being 
drawn by several horses. What object can be obtained by loco- 
motion to a farmer of ordinary prudent habits of management, in 
the present state of husbandry, the writer is at a loss to compre- 
hend. If thrashing stacks in the field is the manner the farmer 
conducts his business, no doubt removing the engine from field to 
field may be a lazy expedient, and in some cases may prove con- 
venient ; and where a portable farm-railway is used, it will be 
tr^sported. No doubt, in England, thrashing in fte field 
^^^xtensively adopted, and is more common than the more econo- 
mkai plan of thrashing at the homestead, and having the thrash- 
ing-machine established in the bam. In some parts of England, 
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the occupier of a large farm prefers having several barns at 
different parts of a farm to having them all placed in one central 
position near his dwelling-house, on account of the saving of 
cartage ; and hence, for such an arrangement, portable machines 
may be valued. But is the mere thrashing of a rick the whole 
summit of a farmer’s ambition ? — and is he not yet alive to the 
great advantages arising from the capabilities of the fixed farm- 
engine being applied to a great variety of useful purposes, which 
the experience of every year is immensely increasing ? 

It seems unnecessary to notice the inconvenience of thrashing in 
the open air in a climate such as this, and the injury the grain 
must sustain. It is a well-ascertained fact that the ancients, even 
in the better climate of Italy, could not dispense with a covering 
for their thrashing-floors in the open field, and sometimes a covered 
place was used for the corn contiguous to the thrashing-floor. It 
was reserved, it seems, for the modern Britons to exhibit the 
advantages of steam-engines and thrashing-machines that will 
thrash grain as of old in the open fields, and to dispense with 
the storing of stacks in the rick-yard, and with a barn and granary 
altogether ! But what a waste of labour, as well as loss of grain, 
is incurred by this plan. The portable engine, after all, is not so 
very portable — its weight not being so very inconsiderable as to 
make it easily moved and transported. It can be moved without 
a railway on a hard road ; but upon a soft farm-road, and still softer 
field, its removal is an operation of no inconsiderable magnitude 
and difficulty, as it takes even several horses to move it upon a 
common road. No doubt there are several forms of portable 
engines as well as of fixed engines. Some of the more prominent 
of the locomotive description may be noticed, and they may be 
familiar to the readers of agricultural papers. Were the writer 
addressing an agricultural society of England instead of Scotland, 
he would consider it necessary to go into a detail of the various 
kinds of these portable engines. It may be sufficient here to 
allude to those which have more recently been brought forward. 

Engines of the annexed form, (figs. 6 and 7,) some of which 
have been erected in Scotland, may be Fig-. 6. 

seen at different places and judged of ; 
and from these sketches of portable 
engines, it may be perceived that they 
bear considerable similarity to each other, 
and in principle they are the same. Such 
engines do not from their difference of 
form indicate originality, as they are all 
constructed entirely on the plan of a 
locomotive engine with tubular boilers, 
fire-box, smoke-box, and blow-off pipe, (conveying the waste steam 
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from the cylinder,) governor, &c. ; but instead of having the 

cylinder below, or on the 
sides of the boiler, as in rail- 
way engines, the cylinders 
are placed on the top or 
sides of, or within, the 
boiler. Most of the por- 
table engines may be, then, 
described as simply railway 
engines and boilers, and do 
not present any features of 
novelty. It is believed that 
large prizes have heen 
awarded for these engines 
at agricultural shows. Such 
engines, or boilers with an 
iron funnel or chimney, are 
constructed upon a frame 
with wheels, the weight be- 
ing from 50 to 75 cwt. and 
upwards, according to the horse-power. It requires three 
horses to draw a nine-horse-power engine of this kind. In 
these engines (figs. 6 and 7) the fly-wheel is made to act as a 
pnfiey or dram for a band or belt connecting the power with 
the machinery to be driven, as the thrashing-machine. This 
plan of communicating the power has been long in use for 
stationary steam-engines, and for subordinate machines. It is 
somewhat remarkable that it is described in a communication 
to &e H^felaaid and AgricultiH'al Somety, in their Transactions 
for 1832, on Ae application of steam-power to farmsteads. 
It is there observed, “that, by means of smooth iron drums, 
to which a broad strap adheres by its friction, the power is 
communicated from the prime mover to the acting agent, and 
the drum may be compared to an infinitesimal number of teeth 
produced by friction, which toothed wheels are a definite number 
of teeth acting on each other. Amongst other advantages of the 
belt is pointed out that, should foreign substances get into the 
mill, the belt is at once thrown off, and no injury is done ; whereas 
with wheel and pinions, when a similar accident occurs, a wheel 
or shaft may be broken.” It is thus perceived that, long before 
portable engines were in use on farms, the plan adopted of com- 
municating the power was practised with fixed engines on 
fanns. But notwithstanding the high encomiums of the method 
rdkred to by the writer, the practice of using belts for con- 
necting the prime mover with the acting agent has not been 
mudk adopted- This method has been found to be attended with 
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disadvantages, from which direct application is free. The plan in 
general use appears to be, that where high velocities are required, 
the belt and drum are prefei’red in machinery ; but, in connecting a 
prime mover with the acting agent at a moderate speed, toothed 
wheels in the various ways practised are preferred : there is no 
risk with wheels, as with bands of the latter, slipping off and 
proving troublesome, because toothed wheels admit of simple 
adjustment, and are as easily thrown in and out of gear as bands. 

There are several descriptions of portable engines which have 
been used in England anterior to those which are now more pro- 
minently brought under public notice. One of these engines 
was patented in 1838, and recommended for its portability. 
Indeed, light steam-engines and boilers, and thrashing-machines, 
placed on a wheeled platform and driven from place to place by 
horses, have been used in parts of England for some years back. 
The improvements, so called, recently made upon these portable 
engin^ apply more to the mode of construction than the principle 
of action. The use of these engines in England is now become 
very common. 

Portable engines of this kind are very useful for small farms, 
and dispense with the laborious and injurious processes of horse- 
power and the flail. But what comparison can be drawn between 
a rude and imperfect mode of using steam-power and thrashing- 
machines carried about on carriages from farm to farm, and the 
palpable advantageous one derived from a stationary thrashing- 
machine, driven by a fixed, steady, and cheap motive-power, at 
all times under the command of the farmer ? The wonder is, how 
the farmer of land to any extent can do without such a fixed 
power, the want of which must place him under many disadvan- 
tages, for which no temporary substitute can compensate. If 
the reason of preferring a portable engine is, that on large farms 
different bams situate at distances are useful, be a correct one, 
then it can apply to but very few farms, as, the preponderance 
of farms are small. Few farmers will be found in Scotland urging 
such reasons for using a portable engine and mill, even with the 
disadvantage of a little more carriage, when they l^ried 

and determined the advantages derived from a well-arranged ferm- 
sl^ead with a stationary power, and their stacks placed in a good 
barnyard, secured from the risk of pilfirang, or the daoger of incen- 
diarism. Besides contrasting the portable steam-engine and 
portable thrashing-machine with the stationary steam-engine and 
stationary thrashing-machine, there is another aspect in which this 
subject must be viewed, and perhaps the most common which may 
occur — ^that is, a comparison between a portable engine applied to a 
fixed mill, (as has sometimes been done,) with a fixed steam-engine 
to the fixed thrashing-machine. As respects the^r^^ view, the pre- 
ceding statement of the preference given to the portable engine and 
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portable mill, as used in England — perhaps as regards large farms 
— is the strongest argument which can he used in its behalf. As 
respects very small farms, this plan may be useful where no pro- 
perly constructed farm-buildings exist, or where, from the small- 
ness of the farm, it may not be worth while to erect farm-build- 
ings. Beyond these two cases, hardly any possible advantage can 
arise ; and in the application of the portable engine to the portable 
mill, there is always the disadvantage which the portable thrash- 
ing-machine incui’s, that it does the work imperfectly: it may 
thrash, but it does not clean the grain at the same opera- 
tion. In almost all the portable thrashing-machines, the object 
seems more to perform the work quickly than perfectly; hence 
arise the loss of grain and the imperfection of the shaking 
process. The plan of using portable thrashing-machines in 
the fields is, at best, but a crude and slovenly manner of 
performing the operation of thrashing, and is undeserving of 
imitation. Some millwrights, indeed, chiefly in the west of Scot- 
land, have recently attempted to introduce portable thrashing- 
machines on a large scale, with elevators. Their bulky construc- 
tion does not admit of their being moved from place to place, and 
hence they are more adapted for the barn than the field ; and to 
call them portable is a misnomer. These machines are made with 
cast-iron framing, and are sometimes termed the peg-drum beater, 
and made with the common drum-beater, 2^ inches broad, armed 
with a double row of iron pegs, about 2 inches long, the drum 
working downwards, as in Atkinson’s patent peg-machine. There is 
usually one shaker to these machines. The fanners and riddles are 
placed on the top, and the grain is lifted to them by elevators, and 
-is received, when dressed, at the bottom. The utility of a machine 
of this construction, however compact, is hypothetical. It must 
be chiefly advantageous for small farms, or in cases where the 
machine cannot be conveniently incorporated with the farm- 
buildings. The expense of a machine of this kind varies from 
£5Q to £65 5 and for small farms, from £25 to £35, for two-horse 
power. With respect to the advantages or disadvantages of 
the common and peg-drum beaters, the suWect has been already 
discussed in the Society’s Transactions for October 1849, and it is 
unnecessary to enter upon it here. The writer there gives the 
preference to the peg-beater machine over the common heater and 
the patent peg-drum. 

The second aspect in which the subject may be viewed, is the 
application of a portable engine to a fixed thrashing-machine* On 
this head the matter may be considered in reference to first cost 
and expense of maintenance. The writer of this paper has had 
^^^fiOTtunities of testing the comparative advantages of the two 
' of steam-power applied to stationary thrashing-machines, 

and he has no hemtation in giving a preference to the fixed steam- 
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power. As regards the first cost, there does not appear to be any 
advantage in favour of the portable engine. The following may 
be given from published prices of portable engines during the last 
year upon the locomotive principle, some of which have been 
erected in Scotland to drive the common fixed Scotch thrashing- 
machine at the barn, and figs. 6 and 7 placed in the horse-path ; — 
The price of what is termed a 5-horse power, single cylinder, 
portable engine, and tubular-lined boiler, with iron funnel, upon 
four wheels,, erected at the farm, exclusive of connecting or mason 
work, weight 50 cwt., £174 — said to thrash about 35 quarters of 
wheat per day of ten hours, consuming about 3 cwt. of coal and 
270 gallons of water. 

A 7-horse ditto, ditto, weight 60 cwt., £217 — said to thrash 
about 60 quarters of wheat in ten hom's, with about 7 cwt. of coal 
and 450 gallons of water. 

A 9-horse ditto, ditto, weight 75 cwt., £248 — said to thrash 
85 quarters of wheat in ten hours, with about 9 cwt. of coal and 
800 gallons of water. 

In neither of these engines do these prices include a well, or the 
providing water, or connecting and mason-work. 

The charge for prize portable engines of a somewhat similar 
construction, by another maker, is thus stated : — 

For a 4-horse portable steam-engine, with tubular boiler, upon 
four wheels, double shafts, &c., £240. For a 6-horse, £255. 

The portable thrashing-machines are an extra charge : — 

The price of a 4-horse portable thrashing-machine, by one 
maker, is given from £36 to £45. If this be combined with the 
engine first mentioned, of £174, it would make the total cost about 
£*219. Or, if added to the price of engine by another 
maker, . . . • £240 + £45 = £295 

Machine, if fitted with a shaker to separate the corn from 

the straw, ...... 21 


£316 

These costs may be given, by way of comparison, with fixed 
steam-engines. 

The price of a fixed crank overhead engine, as erected in the 
Lothians, made by respectable makers, upon the most improved 
constructiSn, is as follows : — 

Engine of 4-hoi’se power, as shown in figs, 3,, with t^lindrical 
boiler, 9-inch cylinder, 2 feet stroke, boiler 11^ feet by 3 feet 8 
inches diameter, 5-16ths thick, attached* to a mill,^ and placed in 
a horse-walk, as shown in fig 5, with heater for the water, £95 
Mason-work, building a suitsmle, substantial brick chimney, 
as in fig. 5, setting engine and boiler, and supplying 
water, or making a well, , . . • 55 


£150 
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Epgme of 6-horse power, as shown in figs. 1 and 3, with 10- 
inch cylinders, 2 feet stroke, boiler 14 feet long, 3 feet 8 inches 
diameter, 5-16ths thick, with same appurtenances as preceding, (by 
another maker the charge is £110,) . * £120 

Mason-work, nearly same preceding, . - 60 

£180 

Engine of 8 or 9 horse power, same as shown in figs. 1 and 3, 
and with 11-inch cylinder, 2 feet stroke, boiler 16J feet long, 3 
feet 8 inches diameter, 5-16ths thick, . . £140 

Mason-work, about same as preceding, . - 65 

£ 205 ^ 

It is thus seen tliat there is in reality a considerable saving in 
erecting a substantial fixed engine, including even a brick chimney 
and mason-work, than purchasing a portable one, which cannot be 
erected so cheaply, even exclusive of connecting and mason-work. 

It is unnecessary to pursue the subject further, the advantage 
obviously being in favour of the fixed engine, supposing both 
engines were applied to a fixed thrashing-machine. As respects 
expense of maintenance, the advantages are equally strong in 
behalf of the fixed engine. Many of these have been for years in 
use, and require no repairs. The stability of the fixed engine, as 
already pointed out, insures its durability, and the boiler is much 
less liable to get deranged than the tubular boiler, while it is much 
more easily repaired- As respects fuel, the quantity in either case 
varies so little, as to be undeserving of conrideration ; but the ad- 
vantage with the common boiler is, that the dross of coal answers 
the purpose, which lessens the expense considerably. But in every 
estimate made of the consumption of fuel, unless the quality of 
coal is duly taken into consideration, any result by comparison 
will give an erroneous deduction. One great advantage of the 
fixed engine and boiler, is the certainty of a sufficient supply of 
steam — a point of great importance for any engine to perform its 
duty efficiently. From the great draught of the boiler from the 
blast-pipe of the portable engine, and rapid combustion of fuel, 
constant attention to the fire is required, otherwise the steam gets 
rapidly down. At a trial made under the observation of the writer, 
the stoker had to feed the fire every five to ten minutes. Unless 
great attention is paid, the consumption of fuel will be con- 
siderable. 

As respects the amount of work done, a common six-horse 


tf ihese'engines are erected at a distance from the manufactory, a small addi- 
«nm is charged to cover carriage, travelling expenses of men, &c. 
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power overhead crank-engine may he contrasted with a nine- 
horse portable engine, both engines being erected in the old horse- 
walk of a barn, and attached to a fixed thrashing-machine there, 
as in fig. 5, or, if preferred, to one of the common thrashing- 
machines, with cast-iron framing unconnected with the bam. The 
portable engine being placed in the horse-shed, fig. 5, and the 
power conveyed to the mill by means of a strong leather belt 
passing over a pulley or fly-wheel upon the engine, 5 feet dia- 
meter, to another pulley overhead 18 inches diameter, fixed at the 
end of a horizontal shaft leading and attached to the drum of the 
mill — the drum-shaft revolving at the rate of about 400 revolu- 
tions per minute. There is a spare pulley on the other end of the 
crank shank of the engine, from which the power might be applied 
to drive other machines. The engine has two cylinders placed 
upon the top of the tubular boiler, the pistons of which move at the 
rate of from 100 to 114 strokes per minute. The steam is usually 
worked at a pressure of 30 lb. on the square inch. * The combust 
tion being rapid, almost constant attention is requisite to the feed- 
ing of the fitre to keep up the steam with regularity. At the trial 
made, the average quantity of fuel used was at the rate of 1 cwt. 
of good chew-coals per hour, which, supposing the horse-power as 
stated, nine, will give 12f lb. per horse-power per hour — the quan- 
tity estimated by^ the makers being 9 cwt. in 10 hours. There 
being little recipient for the steam, it passes off as fast as it is 
generated. The iron funnel, or smoke-pipe, passing through the 
tile-roof of the horse-walk only a few feet, the whole pipe not 
being more that 10 feet, the smoke is very offensive, and a con^ 
siderable nuisance arises from this, and sparks and cinders arising 
from it — the latter might partially be obviated. This nine-horse- 
power portable engine drives a six-horse-power mill with refuse 
elevators, and elevators to drive two dressing-fans ; and it does the 
duty, were it not from the diflSculty of watcmngthe fire to keep up 
the steam ; and there is a constant shaking or vibration of the 
framework of the engine the instant the sheaf passes through the 
mill, and until another sheaf enters the rollers. At one time the 
rapidity of the strokes of the engine rapidly increases from this 
inequality of motion : at another time it decreases, which makes 
the shaking of the whole framework of the engine very percepti- 
ble. From r^eated trials, it appeared that tie estimated work 
that could be ^ne, was to thrash at the rate of 4 to 5 quarters of 
sickle-cut wheat per hour. At one trial it thrashed at the rate of 
40 bushels per hour before the grain passed through the second 
dressing-fans, and therefore was in an unfinished state. This cal- 
culation, however, differs considerably from the printed accounts 
published. It is probable, however, that these statements are 
estimated from wheat with short straw, the gram being merely 
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thrasted with a common mill without being dressed. In another 
published statement respecting one of the portable engines 
with a tubular boiler, by another maker, the consumption of fuel 
is given out as less than that of other portable engines, and at 
the rate per horse-power of the best reciprocating condensing 
engines. These statements, however, must be taken with reser- 
vation, from the fact that the quantity of fuel required in econo- 
mical evaporation depends so much upon the quality of the fuel, 
and the means taken to prevent condensation and retain the 
calorie evolved ; while the mere quickness of the evaporation is 
dependent upon the area of surface exposed to heat. 

From repeated trials of stationary reciprocating engines at farm- 
steads, both condensing and non-condensing, beam, overhead 
crank, side-lever, and horizontal engines, the power and quantity 
of work capable of being performed with a moderate quantity of 
fuel has been so fully established, and is so well known, that it 
seems next to supererogation to enter into details upon the 
subject. 

At a trial made with a five-horse-power condensing engine, 
which made 48 strokes per minute, attached to an old heavy mill, 
with two sets of elevators, one to carry up the refhse com, and the 
other to work dressing-fans, about as much work was done with 
the dross of coals, as with the nine-horse-power portable engine, 
while the steam was easily maintained, the fire not requiring more 
attention than to be looked at once in twenty minutes. The sui*- 
plus steam from the boiler was applied to drive a bruising-machine, 
as also the spare steam to cook food for cattle. The engine 
had been fifteen years in use, and was as entire as when first 
erected. 

At another trial with an eight-horae-power high-pressure over- 
head crank-engine, on two fixed pillars, figs. 1 and 4, the engine 
going at the rate of from 50 to 60 strokes per minute, the stroke 
2 feet, cylinder 11 inches diameter, there being an intermediate 
wheel between the crank and spur-wheel, taking a little more 
power, more work was done in the same time than with the por- 
table engine, while the grain passed through two dressing-fans by 
means of elevators worked by machinery in a state for the market. 
The boiler was a cylindrical one — the pressure of the steam 40 Ib. 
— the quantity of fuel was about 10 lb. per horse-power ; indeed, 
it is rarely that an engine boiler can be worked at less than 10 Ib. 
per horse-power per hour • but much will depend, as stated, upon 
the quality of the coal. 

At another trial with a similar engine and boiler of six-horse 
power, figs. 1 and 2, with a lighter and more modem construction 
of a fixed thrashing-machine, 5 quarters of wheat with strong straw 
wm'e ea^Iy thrashed per hour, the difiScuIty being not so much 
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the quantity that the mill can pass through, as in the extra labour 
required of hands to feed and to take away the straw: average weight 
of wheat about 60 lb. per bushel — straw 4 to 4J feet long. 

The average quantity of work done easily at the Scotch farm- 
stead, with a six-horse power stationary steam-engine and thrash- 
ing-machine, is from 4 to 5 quarters of clean-dressed wheat per 
hour ; but as much as 50 of wheat to 80 bushels of oats per hour, 
or even more, could be thrashed with these mills, if the shakers 
could take away the straw. The average quantity thrashed by 
these mills, it is hardly necessary to observe, estimated by the 
measurement of the grain when thrashed, will depend upon the 
state and length of the straw, and the kind and weight of grain. 

In the engine above alluded to, the average quantity of fuel 
consumed was at the rate of 10 lb. chew-coals per horse power 
per hour, or from 10 to 16 lb. dross: with stronger and better 
fuel, economically used, the average could be reduced to about 7 
to 8 lb. per horse power per hour, or the best amount of duty per- 
formed. At repeated trials made at farms with overhead crank 
and beam engines, at from 6 to 10 horse power, with oblong 
boilers, the average quantity of fuel consumed was at the rate of 
about 8 to 10 lb. of good coal per horse power per hour, to keep 
up the steam. It is usual, however, to allow, on a rough estimate, 
1 cwt. of dross or culm per hour for a six-horse power engine, and 
about I cwt. of large coal, the whole expense of which would not 
exceed in coal districts the small sum of from 3d. to 6d. per hour. 
At the farm last referred to, the arrangement of engine and mill 
is as perfect as can be desired for a farm of moderate extent. The 
grain is passed at one operation through the mill in a fit state for 
market. The whole cost of engine and mill, exclusive of the 
building, did not exceed £200, of which the mason-work and car- 
riage were £60. 

The following example may be given of a very complete six- 
horse power overhead crank-engine, (figs. 1 and 2.) The cylinder 
is 10^ inches, 21 inches stroke ; boiler, 15 feet long, 3 feet 8 inches 
diameter ; plate, -j^ths thick ; erected complete, exclusive of mason- 
work, for £120. Thrashing machine, on a most improved principle, 
with partition across the bam, rollers 4 feet long, drum, with 
beaters, 3 feet in diameter — (the drum of the peg-beater ma«Aine 
is made less in diameter ;) 2 shakers § feet diameter ; 2 chaffing- 
fanners and riddles within the mill itself ; framing, gearing, &c. 
put up, £55 ; elevator for the roughs, c&lO ; 1 horizontal barley 
hummeller, £5 ; 1 extra hand-fanner, worked by elevator, £7, 10s. ; 
elevator for the hummeller and fanner, £ 5 ; in all, amounting 
to ..... . £202 10 0 

A strong com-bruiser, driven also by same engine, 12 0 0 

£214 10 0 


TEANS.— MARCH 1852. 


X 
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The drum and rollers are driven by wheels and pinions, and the 
shakers by a chain, the hummellers, elevators, and fanners by a 
belt ; the rollers having a reversing motion, and the power of being 
thrown out of gear. The drum m^es 320 revolutions in a minute. 
This mill will thrash easily two quarters of dr^ed barley in 
twenty minutes, which is at the rate of six quarters per hour — 
the quantity of fuel consumed is very moderate, less than 1 cwt. 
per hour, and the steam is easily kept up. The engine has l^en 
long in use, and requires no repairs. The barn is 10^ feet high, 
to give height to two fanners. 

The expense of a crank engine by another maker, fully 8 
to 10 horse power, (figs. 1 and 3,) with a cylinder 11^ inches 
diameter, 2 feet stroke, boiler 18 feet long by 3§ feet diameter, 
with a mill 4 feet 6 inches wide, and proportionally heavi^ and 
stronger, exclusive of a second set of elevators and fanner, and 
horizontal hummeller — the drum cover being adapted for the 
latter — ^225. 

From these observations it will be perceived, that the difference 
does not so much lie between the work capable of being performed 
with fixed and locomotive en^nes, and the quantity of fuel 
consumed, as in the manner in which the work itself is performed. 
Nor does the mere rapidity at which the work is done si^ify 
BO much as the efficiency and perfect manner in which it is done. 
Tbradiing is generally quickly enough performed for every useful 
purpose. The opinion of the most experienced millwrights of the 
present day is, that it is not desirable to give too much speed to 
the drums of the beater Scotch thrs^hing-machine ; and from 300 to 
350 revolutions per minute seems to be the utmost speed that tl^ 
machine should have ; — the peg-beater has generally a .greater 
vdoci^- Indeed, the main purpose of the thrashing machine is 
obviously not the rapidity of the motion by which the grain is 
beaten out, and the passage of the straw through the mill as 
fast as it can be fed, which can be of no importance or practical 
utility ; but the thrashing clean and steadily, and to thoroughly 
separate the grain from the straw, as the more rapidly the work 
is done, the more bands are required to do it. The fact is well 
known, that the improved Scotch stationary thrashing-machine, 
with two shakers, and elevators, and cleaning fanners, all worked 
together by the motive power, performs the operation of thrash- 
ing and cleaning the grain in the most perfect manner. The 
steam power, with such a machine, thrashes and dresses the 
grain hj one operation for the market; whereas with. the por- 
tabie machine, applied, to such engines, the thrashing and dress- 
&g fibe grain are, in general, ^ two separate operations. The 
thrashing-machines, in most common use in England, 
mowed grain is the usual state, seem to claim 
upon the rapidity of the motion, the motion of the 
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drum being equal to 600 to 800 revolutions per minute — no feed- 
ing-rollers being used for many of such machines, the drum being 
an open skeleton, and the action of thrashing being a compound of 
beating and rubbing. In the various thrashing-machines constructed 
on su(Jl principles, the thrashing process is always more or less 
defective, and the grain is imperfectly separated from the straw, 
while the dressing of the grain is not combined with the thrashing. 
For such what may not be improperly termed defective machines, 
portable engines with rapid action may be well adapted; but 
the process cannot be recommended for the adoption of the agri- 
culturist who wishes to avail himself of every useful improvement. 
Such plans are not, surely, entitled to receive, without proper qua- 
lification, the countenance and support of scientific bodies, wnose 
opinion is important in elucidating facts, and by the impress of 
'sAose opinion much good or evil may be done. The English 
plan, so extensively adopted, of thrashing in the field, for which 
their portable engines have been chiefly constructed, seems to 
present, as has been noticed, no advantages worthy of adoption^ or 
even deserving of encouragement. The farmstead and the nek- 
yard, in the opinion of the writer, should bear the aspect of a 
manufactory, where every arrangement made should tend to 
convenience and tidiness, economy and comfort. 

The question seems to present itself, then, whether a fixed engine 
and thrashing-machine, going at a moderate speed, capable of 
performing every duty required of it with safety, economy, and 
stability, and easily maintaining the steam, is or is not to be 
preferred to a portable engine applied to a stationary thrashing- 
machine, moving with great rapidity of speed, and in constant 
state of vibration, and requiring the most carefol attention to the 
fire to keep up the steam — otherwise, the steam-power is instantly 
diminished, and has again to be brought up ? The answer to this 
question hardly admits of a doubt. The fixed engine, in every 
point of view, must be better adapted for the fixed farm machin- 
ery than the portable one, although by some persons the latter 
has been commended. From the effect of the rapidity of motion 
of the steam piston, no care in workmanship can prevent the wear 
and tear and leakage resulting from its action. A fermer, 
has many things to attend to, is not to be expected to tro^We 
himself, if he could avoid it, with a boiler wMcn require almost 
constant watching, where the tubes are Hable to get obstructed, 
and frequently require cleaning out, and where, from their perish- 
able nature, they must necesssarily soon wear out, from the 
constant action of the cinders and ashes upon the interior. 
Another cause of the want of durability of the tubes arises from 
the want of an equal expansion between the case of the boiler' and 
the tubes — ^besides which, the tubes are liable to burst, when danger 
will arise from the steam rushing out, and the ashes being blown 
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about. To this must be also taken into consideration the incon- 
venience of renewal of the tubes at a farm in the country, often 
distant from engineers or workmen. Considerable annoyance will 
also arise from the smoke from the short engine-funnel creating 
apprehension of fire in the farmstead. To this may be added the 
dread, to the inexperienced, that the rapidity of the action of the 
engine will shake the frame, and that it will knock itself to pieces. 

To compensate for these manifest disadvantages of portable or 
locomotive engines, when applied to fixed thrashing-machines, 
there is on the opposite side of the picture the advantage that they 
can more easily be applied to the thrashing-machine than the fixed 
engine, and that, although the cost of them may be more than the 
fixed engine, the latter point is so far counterbalanced that the 
chimney-stalk and the building of a boiler may be dispensed with ; 
and, lastly, that the farmer, when he removes from his farm, can 
cany his engine to another farm, like a piece of furniture — whereas, 
if he has built the chimney and engine-buildings at the farmstead, 
he cannot remove them. In general this is a rare circumstance, 
as in most cases the landlord is at the expense of building the 
chimney and engine-house. In cases, however, where no encour- 
agement is given to tenants, or where the steam power is only 
required for a temporary purpose, the portable engine may be had 
recourse to ; but in general, a farmer will have more prudence and 
judgment than to adopt a plan of this kind, if he can avoid it. 
One Scotch farmer, indeed, has stated that he gives a preference to 
a portable engine, from the little fuel and oil consumed ; that it 
requires no farm-buildings, and can be easily attached to a thrash- 
ing mill; and that, at the end of a lease, it could be easily removed 
and disposed of. This opinion appears to be given without suffi- 
cient inv^tigation. It is apparent that these reasons, and those 
previously alluded to, in reference to field thrashing, embrace all 
that can be said in its behalf, otherwise they would have been 
adduced. It is readily admitted that various instances may 
arise where the application of these may be useful on farms. 
The writer may suggest a case where the use of a portable 
engine might be useful, as in a part of the country where the 
farms are very small — a few farmers joining together might have 
an engine amongst them. However, as respects saving, when such 
an engine is contrasted with a common engine at a farm, either 
as to first cost of erection, or subsequent maintenance, or saving 
of fuel, the idea is chimerical ; and as to advantages to be derived 
from being more easily attached than a fixed engine, and also as to 
]being easily disposed of at the end of a lease, the writer doubts very 
whether it would not be fully as difficult to dispose of one 
M locomotive farm-engines to advantage as to dispo^ of a 
fixed reciprocating beam or crank engine. From what 
feis observed, it must be obvious that cases will occur where 
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the adoption of the one plan or the other must be regulated by 
circumstances and convenience. The utility of both plans in 
certain cases will be apparent, and it becomes of impoi'tance that, 
in the adoption of either, the engines should be the best of their 
kind, and free from those objections which have been sometimes 
found by experience to appertain to the use of steam-power at 
farms. It is, however, important to keep in view, that in the 
adoption of any plan of steam-engine, as a motive power — or, 
indeed, in using any kind of machinery whatever at the farm — too 
much attention cannot be paid to simplicity of construction. Every 
part of machinery should be strong, simple, easily understood, 
easily kept clean, and in good working order, and easily repaired ; 
and it will be found upon examination that, in general, these points 
have been carefully attended to by the Scotch engineers and mill- 
wrights in the erection of the fixed steam-engines and thrashing- 
machines in the better cultivated districts of Scotland and the Eng- 
lish border ; and that these fixed engines have already, as pre- 
viously noticed, been advantageously and beneficially applied to 
various useful purposes in the bam, and- that everyday is pointing 
out new and j uaicious applications of the motive power. The advan- 
tage of having more ample power in the engine is becoming 
apparent — instead of 6-horse power, the engine has been usefully 
increased to 12-horse power. Already has steam power been 
advantageously applied, besides thrashing and dressing the grain, 
to working the force-pump which impels liquid manure through 
pipes, and to distributing it over the fields — to churning at the 
dairy — and to di'iving various machines — the steam itself being 
economically applied to cooking food for cattle — steaming dairy 
utensils, and many other useful purposes. 


PREMIUMS AWARDED BY THE SOCIETY IN 1851, 

Class L—REPORTS. 

1 . The gold medal to the Right Hon. Lord Kinnaird, Rossie Priory, Perth- 

shire, for Report and Plans of Cottages Improved on his Estate. 

2. The gold medal to William Forman Home of Wedderbum, Berwick- 

shire, for Report and Plans of Cottages Erected on his Estate. 

3. The gold medal to Andrew Douie, Factor, Blair- Adam, Kinross, for a 

.Report on Draining. 

4. The gold medal to Richard Hodgson of Carham Hall, Northumberland, 

for a Report on the Cultivation of Flax. 

6. The gold medal to James Farquhsrson, Craig House, Kincardineshire, 
for a Report on the same subject. 

6. The gold medal to Walter Reid, Drem, East-Lothian, for a Report on 

the same subject. 

7. The gold medal to said Walter Reid, for a Report on the Comparative 

Advantages of Fattening Cattle in Stalls, in Loose Houses or Boxes, 
and in Sheds or Hammels. 
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8. The gold medal to William Gk)odlet, Factor for Lord Blantyre, for a 

iteport on the Progressive Improvement of three lots of Cattle fed 
on Turnips raised with different Manures, 

9. The gold medal to Robert Bell, Architect, Edinburgh, for the best Plan 

of a Farm-Steading, lodged in Competition in 1850. 

10* The gold medal to John Starforth, Architect, Edinburgh, for the best 
Phm of a Farm-Steading, lodged in 1851. 

11. The gold medal to Robert Boyle, Ayr, for a Report on the different 

Drain Tile and Pipe Machines brought out within the last fourteen 
years. 

12. The medium gold medal to Dr Hugh Cleghom, H.E.I.C.S., for a 

Report on the Hedge Plants of India. 

13. The medium gold medal to Finlay Dun, Junior, V.S., Edinburgh, for a 

Report on Feeding and Shelter connected with Diseases in Cattle and 
Sheep. 

14. The medium gold medal to George W. Hay of Whiterigg, Melrose, for 

a Report on Varieties of Barley. 

15. The medium gold medal to James Fulton, late Jameston, Ayrshire, for 

a Report on the Cultivation and Uses of Chicory. 

16. The medium gold medal to James Ritchie, C.E., Stornoway, for a 

Report on Tussac-Grass, grown in the Lews. 

1?. The medium gold medal to Peter Mackenzie, West Plean, Stirlingshire, 
for a Report of Planting on Peat Moss. 

18. The^medium gold medal to David Gorrie, Annat Cottage, Errol, for a 

Report on the Cottage Accommodation of the Carse of Gowrie. 

19. The medium gold medial to Robert Milne, C.E,, Aberdeen, for a Report 

on the AppHcation of Special Manures. 

20. The medium gold medal to William Alexander of Springhill, Peter- 

head, for a Report on the Improvement of Waste Land. 

21. The silver medad to Sir David Elinloch of Gilmerton, Bart., East- 

Lothian, for Report and Plans of Cottages Erected on his Estate. 

22. Five Sovereigns to John Stephen, Crossroads of Keig, Aberdeenshire, 

for a Report on the Improvement of Waste Land. 

Class IL^-LIYE STOCK— DISTRICT COMPETITIONS. 

I. CATTLE. 

I. Counties of Moray and Nairn, 

Hoxoraut Premium, 

Bulls. ECs Grace the Duke of Richmond, Gordon Castle, 

Money Peemiums. 

Bulls. 1. Alex, Sutherland, Shempston, Elgin, 

2. John Cruickshank, Cloves, Alves, 

Hbifebs. 1. Arthur Reid, Stynie, Fochabers, 

2. Robert M^Kessack, Grangegreen, Forres, 

2, Distrin^ of Kintyre, 

Bulls. 1. Neill Nicholson, Backs, Campbeltown, 

2. James Wilson, Auchaleck, Campbeltown, 


Silver Medal. 


L.I0 0 0 
5 0 0 
5 0 0 
3 0 0 


L.10 0 0 
5 0 0 
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Heifeks. 1. James Wilson, Auchaleck, . . L.6 0 0 

2. John Mitchell, Ballimenach, Campbeltown, . 3 0 0 

3. County of Fife. 

Bulls. 1. William Fortune of Muircambus, Colinsburgh, L.IO 0 0 


2. Robert Haig, Seggie, Leuchars, . • 5 0 0 

Heifees. 1. Andrew Aitken, Carnbee, Colinsburgh, . 5 0 0 

2. David Wallace, Balgrummo, Leven, . . 3 0 0 

4. County of Wigtown. 

Bulls. 1. Andrew Frederick, Freugh, Stranraer, . L.IO 0 0 
2. John Lockhart, Kirminnoch, ditto, . - 5 0 0 

Heifers. 1. Robert Cochran, North Cairn, ditto, . 5 0 0 

2. William Dorman, Deer Park, ditto, . . 3 0 0 


5. County of Linlithgow. 

Bulls. 1,* John Montgomery, Cowhill, Whitburn, . L.5 0 0 

2.* Alex. Fleming, Kinneil Mills, Linlithgow, . 2 10 0 

Heifees. 1.* Henry Reid, Haining Valley, Linlithgow, . 2 10 0 


2,* Alex. Fleming, Elinneil Mills, • . 1 10 0 

6. District ofNithsdale. 

Bulls. 1. John Harper, Townfoot, Thornhill, . L.IO 0 0 

2. H. D. B. Hyslop, Tower, Sanquhar, . . 5 0 0 

Heifers. 1. H. D. B. Hyslop, Tower, . . . 5 0 0 

2. James Kennedy, Brandleys, Sanquhar, . 3 0 0 


II. DRAUGHT HORSES. 

1. District of Annandale. 

Stallions. James Proudfoot, Templand Village, Lochmaben, L.25 0 0 
Mares, Thomas Tinning, Tinwald House, Dumfries, . 10 . 0 0 


Fillies. Misses Maxwell, Bankhead, Canonbie, . 5 0 0 

2. Counig of Dumbarton. 

Stallions. Samuel Clark, Manswarry, Ealbarchan, Renfrew- 
shire, . , ... . L.25 0 0 

Mares. James Gi-ay, Blawarthill, East Kilpatrick, . 10 O 0 

Fillies. John Findlay of Batturich, Dumbarton, . 5 0 0 

3. County of Caithness. 

Colts. Alexander Bumetson, Clayock, Wick, . . L.5 0 0 


HI. SHEEP. 

Leicbster Breed. 

1, District of Kelso. 

Honorary Premium. 

Tups. John Black, Ford — ^Westfield, Coldstream, Silver Medal. 


Half-premiums awarded, the number of lots being under six. 
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Monet Peemiums. 

Tups. John Davison, Brandon — Whitehouse, Whit- 

tinghara, Northumberland . . L.7 0 0 

Shbarlino Tups. Thomas Cockhurn, Sisterpath, Dunse, . 7 0 0 

Ewes. George Thomson, Hay mount, Kelso, . 5 0 0 

Gimmers. Thomas Cockburn, Sisterpath, Dunse, . 4 0 0 

2. County of Forfar, 

Honoraey Premium. 

Tups. Eight Hon. Lord Kinnaird, Rossie Priory, Inchture, Silver Medal. 
Money Premiums. 

Tups. Wm. Euxton, Famell, Brechin, . L.7 0 0 

Shearling Tups. Wm. Euxton, Parnell, . . 7 0 0 

Ewes. Hugh Watson, Keillor, Coupar- Angus. 5 0 0 

Gimmers, Hugh Watson, Keillor, . . 4 0 0 

Cheviot Breed. 

1 . County of Sutherland, 

Honorary Premium. 

Tups. Evander MTver, Scourie, Golspie, . . . Silver Medal. 

Money Premiums, 

Tups. Wm. and James Gunn, Glendhu, Golspie, L.5 0 0 

SHEjLRLiNGTups.*Wm. and James Gunn, Glendhu, . 2 10 0 

Ewes, Patrick Sellar, Morvieh, Golspie, . 5 0 0 

Gimmers. Alex. Craig, Craigton, Golspie, . 4 0 0 

2. District of Sdkirk 

Tups. Thomas Haliburton, Tushalaw, Selkirk, L.5 0 0 

Shea3B3ot«Tups.* Andrew Easton, Todrig, A^kirk, . 2 10 0 

Ewes. Thomas Haliburton, Tushalaw, , 5 0 0 

Gimmers. Thomas Haliburton, Tushawlaw, . 4 0 0 

S. Districts of Annandale and EsMale^ 

Honorary Premium. 

Tups. Thomas C. Borthwick, Hopsng, Langholm, . Silver Medal. 
Money Premiums. 

Tups. William Paterson, Twiglees, Lockerbie, L.5 0 0 

Shearung Tups. James Moflfat, Garwald, Langholm, . 5 0 0 

Gimmers.* Thomas C. Borthwick, Hopsrig, . 2 0 0 

Blackfaced Breed. 

1. Island of Arran, 

Tups* Robert Crawford, Glenscorrodale, Kilmory, 

Class II., t . . . L.5 0 0 

* Half-premiums awarded, the number of lots beitig under six. 
t Class II., Tenants pajing under £150 of rent. 
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Shearling Ewes.* Alex. IVPNicol, Monyquil, Kilmory, Class II.) L.2 0 0 
2. District of Argyll. 

Tups. Alex. Campbell of AiichindarroclijLochgilphead) Class I., t L.5 0 0 
Ewes.* Alex. Campbell of Auchindarroch, Class I., . 2 0 0 

3. District of Kinloch-RannocTi. 

Tups. Alex. McDonald, Junior, Kinloch, Fortingal, Class I., L.5 0 0 

Tups.* Alex. M‘Naughton, Pubil, Fortingal, Class II., . 2 10 0 

Ewes. James Menzies, Auch, Glenorchy, Class I„ . 4 0 0 

Ewes.* Donald McGregor, Torachaorin, Fortingal, Class II., 2 0 0 

SHEEP SHEARING. 

William Bums, Ladykirk, Berwickshire — Silver Medal. 

TV. SWINE. 

Parish of Imeraven^ S^c. 

Honorary Prbmicm. 

Boars. Sir George Macpherson Grant of Ballindalloch, Bart. — ^Silver Medal. 

Money Premiums. 


Boars. 1. George Smith, Minmore, . . . B.3 0 0 

„ 2. Lewis Gumming, Cardow, , . . 2 0 0 

„ 3. Robert Hay, Ruechlerich, . . . 10 0 

Sows. 1. Robert Hay, ditto, . . . . 2 0 0 

„ 2. George Smith, Minmore, . . . 15 0 

„ 3. Lewis Gumming, Cardow, . . . 0 15 0 


Class III.~DAIRY PRODUCE. 
District of Ardrossan. 


I. BUTTER. 

1. John Gray, Sorbie, Ardrossan, . . . L.3 0 0 

2. John Hamilton, Capringstone, Dreghora, . . 2 0 0 

3. Hugh Hunter, Poteath, West Kilbride, . . 10 0 

II. CHEESE. 

1. A. B. Aitken of Newton, West Kilbride, . . L.3 0 0 

2. James Miller, Stanley, ditto, . . . 2 0 0 

3. William Cunningham, Eglinton Mains, . . 10 0 


Class IV.— CROPS AND CULTURE. 

I. SEEDS. 

The Silver Medal has been awarded to the following parties : — 

1. Coun^ of Renfrew, 

1. Robert Langmuir, Whiteford, Paisley, for White Wheat. 


* Half-premiums awarded, the number of lots being under six. 
t Class I., Proprietors or Tenants paying more than £150 of rent. 
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2, William Glen, Hawkhead Mains, Paisley, for Beans. 

3. James Forster Eling, West Longhangli, Bishopton, for Potatoes. 

2. Dis^riU of Bmkan, 

1. Robert Milne, Woodbead, for Early Berlie Oats. 

2. JobnMackay, Moss-side, for Perennial Rye-Grass Seed. 

3. County of Haddington, 

1. T. S. Mitchell Innes of Phantassie, Haddington, for Chevalier Barley. 

2. Do. for Common Barley. 

3. Thomas Cockhurn, Sisterpath, Dunse, for Potato Oats. 

4. James Aitchison of Alderston, for Hopetoun Oats, 

5. David Park, Tynefield, Dunbar, for Sandy Oats. 

6. A. B. Wright, Hedderwiek HiU, Dunbar, for Field Beans. 

4. District- of Wester Ross, 

1. John Binning, Brae, Dingwall, for White Wheat. 

2. Hugh Innes Cameron, Arcan, do-, for Common Barley. 

3. James Dudgeon, Fodderty, do-, for Sandy Oats. 

4. James Ure, Courtown, do., for Perennial Rye- Grass Seed. 


1. Angus Macdonald of Glenalladale, Beauly, for White Spring Wheat. 

2. John Walker, Castle Stuart, Inverness, for Common Barley. 

3. Arthur Forbes of CuUoden, Inverness, for Potato Oats. 

II. TURNIP SEED. 

Distnet — County of West L(^Mun, 

The gold m^lal to Thomaa 0iHespie, Hilled, for the best Pur- 
ple-Top Swedish-Tumip Seed. 


HI. GREEN CROPS ON SMALL POSSESSIONS. 
The Quoad Sacra Parish of New PitsUgo, 

1. John Park, ..... 

2. William Presley, ..... 

3. Peter Cadger, ..... 

4. Charles Benge, ..... 


L.3 0 0 
2 10 0 
1 10 0 
10 0 


IV. MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 
1. County of Naim, 

William Clark, Easter Brightmony, for Best Managed Farm. 

2. District Ballindalloch* 

William Robertson, Burnside, for Best Managed Farm. 
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3. District of Bute. 

Mrs Ninian Duncan, Upper Scoulag, for Best Managed Dairy. 

Robert McAlister, Mid Ascog, for Best Managed Green Crop. 

4. District ofBreadalbme. 

John Macpherson, Kenmore, for Best Managed Green Crop. 

5. County of Imerness., 

Janies Masson, Gorthlick Mains, for the Best Managed Green Crop. 

6. Rossie Priory — Perthshire. 

John McLaren, Mill Hill, for Best Turnip Crop, grown on Black land. 
Robert Just, Aithmuir, for Best Turnip Crop, grown on Clay land. 

V. PLOUGHING COMPETITIONS. 

In the cetrrse of the year the Society’s Medal was awarded at 
seventy-one Ploughing Uonipetitions, the details of which are given 
in a previous part of this volume. 

Class V.— COTTAGES: 

POK THE BEST KEPT COTIAOES A]SB OAKBEMS. 

1st Cottage Premium — L.1, 5s., and Medal when 4 Competitors ; 2d, — ^L.l ; 
3dj — 15s. Garden Premium — L.l, and Medal when 4 Competitors. 

Cmnty of Ayr. 

Dalrtmple. — 1st Premium and Medal to Benjamin Rigg ; 2d, John Sin- 
clair ; 3d, James Bowie. Garden Premium to William Aird. 

County of Bermch. 

Ayton. — ^Ist Premium and Medal to Thomas Anderson j 2d, Adam Hughes ; 

3d, James Aitchison. Cottage Medal to Adam Gibson. 

Bungle. — 1st Premium and Medal to James Merton ; 2d, George Lindsay i 
3d, Robert Thomson. Garden Premium and Medal to James Moffat. 
CocKBUBNSPATH. — One Sovereign to Jane Kerr. Garden Premium to John 
Dunn, 

CoLDiNOHAM. — 1st Premium and Medal to Peter Robertson; 2d, Adam 
He wit ; 3d,. Thomas Kinghom. Garden Premium to John Watt. 
Coldstream. — 1st Premium and Medal to Peter Carp ; 2d, John Carr ; 

3d, William Carp. Garden Premium and Medal to William Rutherford. 
Edrom. — 1st Premium and Medal to John Penney ; 2d, William Wilson ; 
3d, Thomas Kinghom. Cottage Medal to James Aikman. Garden Pi-e- 
mium and Medal to Robert Kinghom. 

Eyemouth. — 1st Premium and Medal to Mrs Cow; 2d, Alexander M*Gechan ; 
3d, Thomas Swanston. 
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Foulben. — 1st Premium and Medal to William Burnet ; 2d, James John- 
ston ; Bd, Andrew Lunn. 

Hutton. — 1st Premium and Medal to George Hewit ; 2d, Thomas Cleg- 
hom ; 3d, George Clagie. Garden Premium and Medal to James Clagie. 
Li-UTKiRK. — 1st Premium and Medal to John Rainton ; 2d, John Lindores ; 
Sd, Andrew Moscripp. Cottage Med^ to James Kerr, Garden Premium 
and Medal to William Bum, 

WnrrsoME. — 1st Premium and Medal to William Trotter ; 2d, Robert 
Younger ; 3d, Robert Purvis. Garden Premium and Medal to Ehenezer 
Paterson. 

County of Forfar, 

Craig. — 1st Premium and Medal to Alexander Wright ; 2d, Charles Fal- 
coner ; 3d, James Birae, Garden Premium and Medal to Bavld Burness. 

County of Perth. 

Redgortok. — 1st Premium and Medal to Robert Cairns ; 2d, Charles Law- 
son; 3d, Thomas Garvie. Cottage Medal to David Ellison. Garden 
Premium and Medal to Robert Cairns, 

VETERINARY COLLEGE. 

The Silver Medal was awarded to eath of the following parties : — 

1. John Darcey Peech, Pontefract, Yorkshire, for best General Exami- 

nation. 

2. James Collins, Birmingham, for best Examination in Veterinary 

Medicine and Surgery. 

3. Charles Moir, Paisley, for best Examination in Anatomy and Physio- 

logy- 

4. Joseph Ball, Manchester, for best Examination in Chemistry. 

5. John Darcey Peech, Pontefract, for best Examination in Materia 

Medica. 

6. John Darcey Peech, Pontefract, for best Essay on the Chemistry of 

Urine. 

*1. Charles Moir, Paisley, for the best Anatomical Preparations, 


Premiums not applied for within two years from the date of this 
notice will be forfeited. 

By Order of the Directors. 

Jn. Hall Maxwell, Secretary, 


Edinburgh, 10^^ February 1852, 
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ON THE CULTIVATION OF FLAX. 

I. — By RicHAiEtD Hodgson, Esq. of Carham, Northumberland. 

[Premium — The Gold Medal.] 

. Having for some years sown a few acres of flax, with the view 
of ascertaining its value in comparison with crops in ordinary cul- 
ture, and of supplying myself with linseed for my stock, I am 
induced to give a narrative of the results. 

In the years 1850 and* 1851 only, the portion of land under flax 
amounted to five acres, and to these seasons I therefore confine 
myself, in a statement of the comparative expenditure an^roduce 
of that with an equal portion of land occupied by oats. cmn- 
paribon I# perhaps themojr§,,conmlete, inasmuch as the rotation has 
bcOT inverted in and oats after 

flax — eadi portion having been previousty under the adme'^oourse 
of tillage. 

. I may be allowed to state that my experience on a smaller scale 
has satisfied me that, where the land has been fairly treated, (that 
is, kept clean, and compensated by manure for the abduction of 
the entire crop of seed and straw,) no depreciation of future crops, 
whether cereal or radical, can be detected 5 on the contrary, the 
depth and accuracy of tillage, and perfect emancipation from 
weeds, necessary to the successful cultivation of flax, to say 
nothing of its brief occupancy of the ground, (little more than 
four months,) and its independence of artificial aid to moderately 
fertile soil, may be advanced as bases for the opinion, that the 
icAole crop, seed- and fibre, of flax, may be removed with less 
detriment to succeeding crops than the wide of an^ other crop in 
ordinary culture ; and where the seed, or its equivalent in the 
shape of manure, is, as it ought to be, restored to the landj fe# 
will question the superior efficacy of such a return to that ren- 
dered by the straw auone of any of our cereal crops*, ^ . 

It is true that the compensatory value of fihe se^ ^ 

<^mriderable qualification, according* to tibe lias 

be^ raised, since, if flax be sown thin, (say l 3ie 

acre,} it wffl produce an abundant imd weH-fille^head of seed, 
with strong fibre, of quality j wMIe, if the seed 

have been i^wh, $ or bushels to the acre,) the fibre 

will be finer, free from brsmches, the bolls comparatively rare, and 
the seed less plump. Still, if the conclusion drawn from the expe- 
riments of Sir Robert Xane, and Messrs Way and O^ton, may 
be relied on, the exhaustion of the soil is to be measured rather by 

TKANS.— JULY 1852. X 
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the qiiaatity of m&i produced than oijibre; and I am disposed to 
maintam the proposition, that if the whole of the seed (or its 
equivaledt) he r^toted to the soil in the shape of manure, a crop 
of flax exacts less from land than any grain or root crop in culti- 
Tation.” 

I will now proceed to state methodically the circumstances 
under whidi my crops of 1850 and 1851 were ^own, and the 
comparatwe expense and profit per acre of flax and oats. ^ 

Tne land consists of lOj acres of me^um quality, upon limestone 
and whin rock ; its composition is thus defined by Dr Anderson : — 


Water, ...... 3.59 

Orgiaaie matter, ..... 5.02 

Peroxide of iroa aad alamina, . . . 4.57 

lime, ....... 0.58 

SOielons matter, ..... 83.81 

3 ^^peeda,pE>iael^soda, ) 003 

S^^itele aad a«id, $ * * * 


100.00 

altitude is sdipcmt 150 feet above the level of the sea, being 17 
miles distant from the eastern coast of Northumberland. 

It had previously been farmed upon the five-shift, and 
In 1848 was cropped with barley, and sown with clovdr. 

In 1849, hay was cut. 

la 1356, to the extent of 5J acres, and oats of 5 acres, were 
Bubl^ttilBd for the usual rotation the second year's grass; J acre, 
l^wever, of flax was sown for the ensuing year's seed, and there- 
frafe Sfe couapanson will he made upon a like portion for eadi 
crop — viz., 5 imperial acres. . ^ 

Li OctoW 1^9 the land was drained where requitile j smd ttie 
following extracts from my ferm-joumal will show the inan«^^ 
meat aim produce in each case ; — 

1849. Fi^— 1850. 

Not. 30. — First plongliing. 

1850. 

Mar. 27 . — Second plonglung and snbsoiling. 

April 5. — Land harrowed and roiled twice. 

— 8, — 2 ^ bushels linseed to the acre, sown broadcast, harrowed in with a com- 

mon light harrow, and rolled. The seed was grown in England in 
1849, from Riga seed imported in 1848-9, and weighing 514 lb. per 
bushel. 

— 11. — Weeds and roots of grass remoyed. 

— 21. — Flax brairded. 

July 2. — Flax in full bloom. 

Ang. 13 to 21. — Crop pulled, bound, and set up. 

— 30. — Stacked. 

Oct., &C, — Rippled; straw seat to Newcastle to be steeped and scutched, and the 
seed cleaned for market and home use. 

_ _ ^ Tons. Cwt, (its. 

Prodnqe per acre Raw straw, , 2 11 2 

Cwt Qrs. Ll^!, 

6 S 14 

1 I 14 


firing, of Flax, 
— Tow, 
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And of seed, 16 bushels, weighing 66^ lb. per bushel ; chaff, green seed, &0., 64 
bushels. 

— A per-centage must be deducted from the weight of the raw straw, on 
account of seed and chaff accidentally mixed with the straw in rippling. 

Outlay on Crop — 1860. 


Rent of 6 acres, tithe free, at £2, .... £10 0 6 

R.ates, taxes, and public burthens, . . . . 0 16 0 

Seed, 18| bushels, at 10s., . . . . . 6 17 6 

Ploughing, November and December 1849, . . 1 10 0 

Do. and subsoiling, March 1860, . . . 2 10 0 

Hanrowing and rolling, do., . . . . 10 0 

Sowing, harrowing, and rolling, April do., . . 0 18 6 

Weeding, • . . . . * ♦ 0 4 6 

Pulling, binding, and setting up, August, . • . 8 6 0 

Stack^, leading, loading seed and straw, . . 1 17 6 

Rippling, tying, and untying, . . . • 6 0 9 


Total expense, . £83 18 9 

^ (B^uig per aOre, £6, 15s. 9d.) 

6f wHeh is fbr win?a^ of cmp, £lg,^ 6% 

per^a^^J^ .. . 

Bate of Wages. — ^Labourers, Is. 6d. per day. 

Women, Is. Od. 

One pair of horsey and man, 6s. Od. 

It has been objected by practical farmers that the wages here 
aamed are too low, and the cost of ploughing and subsoiling under- 
stated. I can only say that the wages are those which were 
actually paid ; and with oats at 16s. per quarter, and hay at 6d. 
per stone of 22 lb., (the ruling prices at the period during which 
the operations in 1850 were in progress,) 5s. a-day for a pair of 
horses and a man, exclusive of charge for wear and tear of imple- 
ments and stock, appears to me an ample valuation. At any 
rate, the same tariff is applied to the comparative expenditure on 
the oat crop, stated hereafter, in respect of horses and labourers. 
Of course, the reapers have extra wages. 

Produpo of Flax per Acre — 18^. 

Flax, 6 cwt. 8 q.rs. 14 lb., at 46s- pet cwt., - . • • £1^ ^ 

1 ewt. X V H n>, at 13s. do, . I0* 

Sold U 

DdSffc^-HCkmvuyance by railway and delivery ta wewcaMe of12' t&aM 
11 cwt. 2 <irs. of flax,sfci».w, at 16s. per tou, £1 18 74 
And steeplsg and scutebiog dd,, per cwt. 

ef produce m 6 cwt, 3 qrs. 

14 lb j • . . - ^ 6 17 6 

8 16 14 

Nett value of flax and cedilla per acre, . . £7 18 0 

> Deduct expenses of cultivation, &c., . - 6 15 9 


Balance of profit per acre, exclusive of seed, 


£12 3 



^10 


CCLTIVATIOK OF FLAX. 


, Bronglif forward - £12 3 

And *e«cl— 16 at 8s. per bushel, (sold,) w-eigbSig 664 lb. 

per bxtsbel, . . • • ,£686 

and green seed, 64 bushels, at 3s., - 0 16 6 


£7 4 0 

Deduct for beetling, lOd. per bushel, £0 IS 4 
"Vnnnowisg and deamng, 6d. do., 0 8 0 


Nett Talue of seed, . . . • 6 2 8 


Total Yalue of crop per acre, after paying rent and all expenses, 
but exelusiTe of cha^e for capital iuT^ted in land and stock, . £7 4 11 

1849. Oats— 1850. 

6th Dec . — Land ploughed. 

issa 

26^' Mar. — 4 bu^lspoti^ oats sown to the afire, weigbii^ 4*24 lb. per bushel — 
harrowed in and rolled. 

16th Ap:^^:3(hhl3l>»2x^ 

36th dune. — In ear. 

22d Aug. — ^Heaped. 

7th Sept — Stacked. 

Oci, &e, — ^Thrashed. 

Froduee per acre Grain, 40f bushels, weighing 42 lb. per bnshel. 

do. 2 do. do. 37 do. do. 

* Straw, 2 toie, 6 cwt. 

It is necessary to recall the fact that, just before harvest in 1850, 
a trcixien^ns shake-wind, causing great loss to cereal crops gene- 
TaHy, blew for two or three days. The oats in question suffered 
serioudy, while the flax was little injured, being already in the stock. 
Sanee an appafent discrepancy between the produce of grain 
and straw reported. At least one-fourtb of the gndn was lost. , 





Outlay on Oat Crop — ^ 1850 . 
BeBiof5suns^tlibe&u6,i^£2, . 
tau^ i»d 

b 4 2s. 2d. per buihel, 
Fldi^ghbig, Bee. 1849, 

Sownag, harrowii:^, &nd rolling, . 

Beaping, stacking, thrashing, &o.. 


£10 0 0 

0 15 0 
2 3 4 

1 10 0 
I 0 0 
5 0 6 


(Or per acre, £4, Is. 9d.) 

Of which is for cultiTation and winning of crop, . 

(Or per acre, £1, 10s. Id.) 

Produce of Oats per Acre — 18S0. 

40f bushels oais, (42 lb. per bushel,} at 2s., 

2 do. fight, (37 lb. per bushel,) at Is. 6d,, 
46 cwi straw, at £1, 5s. per ton. 


£20 8 9 
7 30 5 


£4 0 6 
0 8 0 
2 17 6 


Nett value of oats and straw per acre, . £7 10 

Deduct expenses of cultivation, &c., . . 4 19 

Total nett value of crop per acre, after paying rent 
and all expenses, but exclusive of charge for 
capital invested in land and stock, . £2 19 3 


la 1850, thezefbr^ iax gave a return of . . 7' 4 11 

mi oats ... , . 2 19 3 


{Rowing a dil^renoe in &vour of Sax Of 


£4 5 8 per acre. 
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I have usually, after flax, taken a crop of turnips, liming the 
land after the flax has been removed, and sowing the turnips 
with 20 loads of farmyard manure, and 2^ to 3 cwt. Peruvian 
guano ; but this year I determined to ascertain the value of asser- 
tions, frequently hazarded, relative to the noxious influence of flax 
on succeeding crops, unless counteracted by an unremunerative 
outlay in manure. 

It will be observed that neither portion of land, appropriated to 
flax and oats respectively, received any manure in 1850 ; in 1851 
the cropj)ing was reverse^ flax succeeding oats, and oats flax — the 
whole being sown with 2 cwt. Peruvian guano, and 1 cwt. nitrate 
of soda, to the acre. I anticipated a material accession of expense 
in weeing, but on neither portion was this expectation realised, 
as, with the exception of a few thistles, cut by three women in a 
day and a half upon the 10 acres, both crops were perfectly 
clean. 

The preliminaiy outlay common to both may bo . 

acre 

Bent and public burdens, . . . 42 0 

Plougbinjg, (1850,) . . , . 0 6 0 

Manure — Tiz. 2 cwt. guana, . . £10 0. 

1 cwt. nitrate of soda, . 0 16 0 

1 16 0 

£4 17 0 

And to this must be added for flax, (5 acres:) — 

1851. 

Idarcb 19. Second plougbing, deep, but not 

subsoiled, . . £1 15 0 

April 4, Sowing (broadcast) 2| bush, per 

acre — ^harrowing and rolling, 10 0 

„ 1 8| bush, seed, home grown, weigh- 

ing 57 lb., at 8s. per bush., 5 10 0 
April 15. Flax brairded. 

„ 18. Gathering stones, . . 0 10 

June 17. Catting thistles, . . 0 2 3 

Aug. 1 1 to 16. Pulling, binding, and setting up, 3 10 0 

Sept. 1. Stacking and leading, . 12 0 

Cot. &o. Bippling, tying, and untying, 8 11 8 

„ Loading and leading se^azdstraw,0 11 0 

Orpfefacii®, . . ’ ^;|r* f' f '■ 

-- " * ' * ^ ‘ “ ‘"f 

Total exp^dSlB^OA ^op 1^51, per acre, £9 5 6 
Of whiah ia&r onitivatiG^ and winning of orop, £3 6 6 
Wnnre, . . . 1 16 0 

rent and pnblic burdens, 2 15 0 
Seed, . . . 12 0 


£9 5 6 



m 




' Ba^lf ^*Tc slaT&w^ S Ufs&y 4 ewl.> 0 s«id at 

108.p^to% . • . ^£7 14 0 

liew 12s. dd. per ton, freiglit hj wdl, . 17 6 ^ 

Kett Talne offlaa-straw, . . ^ 6' 6 j 

Cleaa seed, 16 bash^ weighing 56 lb., at 7s. 6d. 

perbn^., . . • • £5 12 6 

Le 89 bee^g and eleaning, at Is. per bosh., 0 15 6 

— ' 4 17 6 

and green seed, 90 bndi., at Sd. per bosbu, . 12 6 

l^etdi prodnee ef erep aere, , £12 6 6 

D^ct expenditure, . . . 9 5 6 


Total nett proit per acre, . . £3 10 

I woald observe ieroj tba^fe the effect of tibe guano nitrate 
ef crop of 1851 was imperceptible ^ and 1 

Bcfie^ ll ^ Stave“ be«n a superflcioiis and unremunerative expen- 
diture, to the extent of £1, 16s. per acre. The extra cost incurred 
in rippling and. tying in 1851, compared with 1850, arises from 
the extreme care whidi I found to be necessary in the preparation 
of the straw for market, in order to satisfy fliie requirements of 
pnrdiasers, who complained ei serious depreciation in the fibre, 
m oo®seqnen<^ of inattention on the part of growers in separating 
theeeed, and tying up the sheave 


Oato— 1851. 

Oudap on 0(U Oropf 1851-^6 Acm) 

I8« Sowiog 5 bash. eoBunon oats per 

acre, harrowing and rolling, £0 18 6 
„ 25 bosh, seed, at 2s. 4d. per bosk, 

weigbing 40 lb. per bush., 2 IS 4 
A^S Idr Os^ l»airded. 

d^l7i. . . 0 2 3 

Ais^3i,&G.Beapliag aad ^aeking, . 4 16 3 

Oei.8bo. Thrashing;, cleaning, &e., . 3 15 11 


£12 11 8 

Or per acre, . . . . £2 10 3 

Add expense common to both crops, . 4 17 0 

Total expenditure on oat crop per acre, 1 851, £7 7 3 

Produce of OodSj 1851 — per Acre, 

671 bnsk oats, weighing 40| Ib., at 2s. 6d. per bush., £8 9 2 
3 bush, light, at 1 s. 6d. per bush., weighing 56 lb. per btish., 0 4 6 
48 cwt. straw, at £1, 6s. per ton, . . , 3 0 0 

Total produce of crop per acre, , £11 13 8 

Deduct expenditure, do., . . 7 7 3 

Total nett profit per acre, . , £4 6 5 

T 11 * 

la 1851, tfeere^ey oats gave a retain of . , £4 



^ “ ^w^a^^feresoelniarotff ofoeiaef " M 5* 5 per acre. 
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Between the 19th August and 2d September, in 1851, the 5 
acres occupied by flax were ploughed, harrowed, sown with white 
mustard, bushel to the acre, at 6s. per bushel,) harrowed in 
with 1 cwt. guano, and rolled. On the 23d October, sheep were 
put upon 3 acres of this, being about 6 to 8 inches high, the other 
2 acres succeeding. 

The 5 acres occupied by oats were ploughed on 17th September, 
and likewise sown with white mustard ; but though the plant is 
not generally very liable to injury by frost, the severe weather 
experienced in the early part of the past winter has prevented its 
growth materially, and at no time has there been a good bite for 
sheep upon it. 

The 10 acres will be limed for turnips in March. 

I have endeavoured to confine my narrative to the particulars 
required by the Sodety, in illustration of the comparative value 
erf flax aad> other m^ops ; and before proceeding to any remarks 
varied' ^a^s of cultivation, and ^ the 

in this country we may 

discard altogether any 

indispensable to the remunerative growth of max'. Tfe tedious, 
intricate, and hazardous operations of steeping,” “draining,” 
and “grassing,” incompatible with the multifarious buriaaass of 
his farm, which demands the attention of the agriculturist here, 
have been entirely superseded by the system of steeping introduced 
in Ireland by M. Schenck, and now adopted by Messrs Clarke, 
Plummer, & Co. of Newcastle, and Mr Fergus of Prinlaws, Kirk- 
aldy; while the ulterior preparation of the fibre, (more or less 
conducted by manual labour, and therefore not unsuited^ in the 
absence of remunerative employment, to the rural populaiion of 
L'eland, but which, speaking generally, could not in Grreat Britain 
profitably become incorporated with flie routine labours of the 
farm,) I mean by “ bruising and “ scutching,” is likewise mmre 
eeonomicaJiy. perfected by machinery, and on a larga: scale. . , 

It iititte tibat the farmer Tndght attach steeping-vats and-scut^- 
ing-mills to his steam-engihe, and thus manufactime his coto iint 
and codilla for the saving po^iHy^ a ftsactional part of tite 

cost, now dkectly or kidii^sc%.i)«iH:fie hy 4ihn;m t^e pcefan^^^®! 
the fibre, and undoubte^y 

whSch-^e lostSn the ^ 

> hiwe ver, after all, are in 

the ^of flbe flax^ps^v^wed in relation to tteir value, 

as re^of^ves of Idbsteded by it ; and mactically, the 

ready l^tle toubfs, and at a fair 

profit, would, by ^9 cent of formers, he preferred to comTOti- 
tion with manufocturers in a field, wtepe e:^rience, and capability, 
and means, are entirely with tiie latter. 

^ The great drawback to the profitable export of raw straw is of 


814 


CTJLTIYATION OF FLAX. 


course its StfEfc, combmed with the distance of a market, varying 
with the locality of the producer. In my own case tbe freight by 
r^way, a distance (as the crow flies) of about 60 miles, imposes a 
lo^ of no less than from 27s. 6d. to 85s. per acre, and it ^not 
be doubted that, if flax were generally grown, the erection of 
steeping and scutching mills at convenient intervals, either by 
manufacturers, or by subscription of agriculturalists themselves,, 
would follow. In the mean time, however, even the heavy expen- 
iture attendant upon export of the straw fails to render the crop 
tmremunerative, as compared with other crops in ordinary cultiva- 
tion 5 smd every diminution of this item of expense enhances the 
value of flax in the comparison. 

On the other hand, the new system of steeping enables us to 
ripen the seed with certainty, and infinite advantage over the 
imde usually adopted in former times, and, of itself suflBcient to 
justify the antipathy of landownej^ and farmers to the growth of 
flax. It is no longer expedient to strip off the seed from the plant 
in its gre^ state ; nor is there any inducement, in order to im- 
prove the quality of the seed, to allow the plant to grow beyond 


the time when it is fit for pulling — thus at once unnecessarily im- 
poverishing the soil and ueterioratmg the quality of fibre. On 
the ©ontrary, the ^aat may now be pulled solely with reference 

after it has been removed from the 


after it has been removed from the 
seed to nutriment from the stalk, and 

nnd rip^is in &e stoo3b j 

directed solely to. the offing melted 
adlffre of flax hy the leeent impix^vOTientfe 
steepmg, and conseqimiit fadiity for di^»o^ 

the 

rartkl deeoiiip€»mti 0 n of ^ t^sture % means of fermentation ; but 
I am not personally aware that a market exists, from these 
sources, for the purchase and sale of raw flax-straw ; and though 
it is obvious that their success would at file same tin^ 
the consumption and impix)ve the price of flax, it is to fotmd ‘ 
our calculation upon means and demand, whereon we may rely for 
a return for our produce. 

It will be seen that, in the statement of profit, (1851,) the dis- 
posal of the flax-straw in its raw state, at a fixed price per ton, 
supersedes the process whereby the nett value of fiie straw was 
arrived at in 1850. 

Hes^ Clarke, Plummer, & Co., (whose extensive business as 
flax-spinners, combined with the facilities recently acquired by 
of i^eeping and scutching, on their premises in Newqastie, a 
annual supply of flax.straw, would enable them to. com^tee 
of many more &aa at present sown within 
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u limited circuit,) have this year made arrangements, whereby, 
partly by previous inspection of the growing crop and partly by 
sample after it has been won and rippled, they readily assign a 
fair value to the raw straw, to be delivered in Newcastle-on-Tyne ; 
the seller receiving the price of his pi'oduce one-third in ten days 
after delivery, and the other two-thirds at intervals of three 
months. 

A similar proposition was intimated on the part of Messrs E. 
M. Craig & Co., of Prestonholm, Dalkeith, at the close of the year 
1850, stating their intention, provided they had an assurance that 
a certain quantity of land would be devoted to the culture of flax 
for two or three years ensuing, to erect the requisite machinery 
for steeping and scutching on the best principle, and to such an 
extent as the wants of the district seemed to require. This offer 
has not hitherto been met by landowners and farmers in such a 
manner as Jbo justify Mes^ Craig & Co. in fulfilling their condi^ 
tionaJ pledge,.. The proposal, however, on, their part, 
aiii&cTOased produ^oni^ei^j^sii^veffla^^ would be met by increa^ 
facility of its vend, while the 

itself, apparently limited only by the supply, forbids smy r^traint 
upon free competition among manufacturers. 

I do not understand our present inquiry to include any minute 
investigation of the theory, that flax scourges and exhausts the 
land in comparison with other crops ; and still less do 1 propose to 
enter upon the discussion of the various modes in which the seed 
may be prepared, or the relative advantage to be derived from its 
use, in feeding stock ; but I will conclude this paper by a simple 
summary of the different stages of cultivation, with such, raimis 
as occur to me to he likely to promote the successful operations of 
my readers. 

1. Soil . — The soil best adapted to flax is a strong deep loam, 
with clay subsoil ; but almost any soil of medium quality will bear 
a giood crop, if properly prepared : the exceptions are heavy clay, 
gravel, sand, and peat. 

2. State of land , — The land should he in good hearty bW hot 

recently manured, (at least with any substance that will not re^ly 
become di^tegrated by tillage,) as ihe crop 

uneven : neither must it be too iich, as 

r^^^peitoo Ittxmristot, and liable 

very wor, it might not 

either'of wouM ikm «f^d manure, as regard 

effect ou^fteie^dify ^ their from the seeds of 

weeds. - 

In Belginm, it is not unfreqi^nt to apply rape and other cake^ 
dissolved in urine, at the rate of 1000 lb. of csie to 2000 gallons 
p^ ame, ten days or a fofyaight before sowing. The land should 
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be laid flat, and sboiild nd ha^ been limed 

"witbin tibree years of the flax crop, I am aware "ifatt exceptions 
exist to the universality of the maxim regarding Kmej iir instance, 
sk Ejlfinane, in the county of Limerick, a good crop one 
year ohtamed by Misses Gascoigne, althou^ the land had 
been thus dressed ; but I am inclined to think that some sp^al 
circumstance or condition of the soil must in such cases att»d 
access. 

3, Rotc^im . — ^The variety of courses in which flax has been 
p^posed to be grown, is snffidient evidence tiiat there is some 
difficulty in selecting that which is best. On the whole, I believe 
after lea, or after a grain crop succeeding lea, to be its most suit- 
able place in the rotation. 

It ought not to follow potatoes, (though constantly thus in 
Ireland, ©n account of the poverty of every other break,) turnips, or 
any root crop which has been highly m^ured, otherwise the ^raw 
will be rank, coarse, and unequal ; and, without further experi- 
ence, I would deprecate its recurrence on the same groxmd at 
intervals of less than eight to ten years. At the same time, this 
precaution is founded as much from observation of the effects of 
the crop repeated mucJi more frojuently than once in eight years, 
as from the opinions of others on the point. It should be foHewed 
by tpMfis, if suficeedtog a grain crop ; or, if after lea, hy wheat, 
oats, or barley ; but in eithEcr ease a d;olen crop of white mustard, 
to be eaten off by sheep, may intervene. Borne sow grass seeds 
flax, and undoubtedly the gmier^l resuk is a good take 
of ctovea*; but, on the other hand, the flax straw 
loured at the root, and is hindered in dryingT-^wo 
to tibe t ; i ^ ^ ^ 

; ^4^ bigeci lo te^^ettyned is 

ti find tiWi, tfee ©oil to 

a ooi^^ideiabb depth, ^d freedom from weeds. The roots of flax 
wOI accommodate thmnselves to the state of tillage, and the straw 
will be in proportionate height to the depth of the root. 

The land diould be ploughed early in the autumn and laM flat, 
again plou^ed and subsoiled in the spring, and plou^ed again if 
necessary ; rolled and harrowed to eradicate all weeds, and reduce 
the surface to a level. 

5, Seed , — The seed should be smooth, bright — but not 
plump — of a brownish-red colour, aweet to the taste, and 
weighing from 52 to 56 lb. per bushel. That usually sown is 
te^rted from !Riga or Holland — especially the former, if the land 
be j English seed, however, raised from Higa seed iUEiporied 
ptevious year, is much to be preferred, being cheap«?mid 
^ fibre of bett^ quality, than^^si^^Jtteich 

mm aamuch Biga oach’ year as 
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will suffice for the succeeding j/Zoa? crop ; but home-grown seed may 
bej without fear, continued another season. 

From Biga it is imported in barrels containing^ 3| bushels, 
branded as sowing seed,’’ to distinguish it from rejected sowing 
seed ” and crushing seed.’’^ The price is 10s. to 12s. per bushel 
in this country. It is, however, always exceedingly dirty, contain- 
ing 2 quarts and upwards of rape, camalina sativa, and other seeds, 
in the barrel. These should be carefully sifted through perforated 
zinc, with round holes, (twelve to the inch.) This answers much 
better than the wire-gauze in common use, as the squares in the 
latter are too contracted for the passage of the refuse seeds, when- 
ever their diagonal section is small enough to retain linseed. 
Dutch seed is imported in old wine-hogsheads containing 7 bushels, 
but is less to be depended upon than that from Biga. It how- 
over, more suited to a clay soil than the latter, and costs in this 
per bushel. - . 

.Xkaweal^^^own.from SicMian seed flax 
a .America. Hre la^toi::, 

however, is mu<di infested wyE 

dodder,” to which the weeds noticed above are harmle^ineoanpari- 
son ; — the latter merely disfigure the crop, and increase the trouble 
of weeding — the dodder ” chokes and destroys the flax plant, 

and, once sown, defies all efforts at eradication during the season, 
6. Time of mowing , — As early in April as the land can be got 
into order, and the weather suit — ^that is to say, in the absence 
of .frost or much wet. If the soil be well prepared, and the land 
in good condition, the seed will not suffer from drought; bait in 
ill-prepared ground it will not spring without rain; on the 
hand, in damp land, it will come up unevenly, 

7. Quantity of seed . — For flax crop, from 2f to 3| bushels 
per imperial acre may be sown, according to the quality of fibre 
desired. When an average quantity of seed, and an average 
quttlty ^ iK>re. are expected, 2f bushels will, in most bo&, 
answer the purjwm; and the and quality of . seed 

fibre will vary inversely in proportion to a greater w lasslsiiiiilm 
of seed sown. * 

For orop, the seed ^<mki 
as uniiormty as po^fek; Inucte fiferwaisfc : ' 
ev€me^ of ^beiistew| 
the obfecrion.t^ 

^w%i^g^mequiahpd&[g. . 

conseqnaioe wiietiber we 
sow broad<^^o^ki.ybi^^ object obtsf^ a imfititude 
of well-filled capsule at Ae expense of the quality of fibre ; but 
unless the land be .ex<^^ivi^ dirty (in wfaicli csm flax ongta not 
to be sown at all) I see no advant^e in the iatt^ mode. The 
quant^ly nsed shodd he from IJ to bushelaper acre. 
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8i. When the plant is ah<>nt thrr^ i^es in height,* 

and as often afterwards as necessaiy, the weeds ^mld be hand- 
In Beigmm this is done by women and ehil^en, who 
^©ep upon aU-nKirs, with, coarse clothes round their fctteeSy-to 
prevent injury to the plants. I have rarely found weedii^tnore 
tiism once in a season requisite ; and if a dry, breezy da^:^be 
eeieetedj and the workers (divested of their shoes) face the wWy 
•fee plant will speedily recover from the pressure of their feet. 
Brobably in successive we^ings more care would be required; 
fcDit if the weather be at all favourable^ few weeds but thistles can 
rival the rapid growth of flax, which outstrips and smothers all 
else. 


9. FiJtMmg , — If my part of the crop be much laid, this should 
be first pulled, even though not fiilly ready ; and if, u^ortunately, 
sowing, or difference in soil, or any other csLme^ portions 
of fljfe crop are defident in length, these should he pulled, and 
kept apart from the mdn crop. As soon as one-half, or rather 
23 siore than one-half, the stem turns yellow, and the leaves fade, 
and when the fluid in the boll becomes consistent, pulling may 
safely commence — that winch is grown for seed being allowed to 
slana till the Imt. In no case must flax be pulled during wet 
weather. 


. Jhit puQing, care should he taken to' leave any thistles or other 
weeds whidi may have grown with the flax, and to keep the 
handfuls even at the root end. Th^ are laid upon a band^ 
foxtfiied ol two lengths of flax, five or six stalks in each, and a 
biadet ties up the sheaves, which are placed fijea m SBadi»stooks 
to dry. The sheaves should be rather loosely tbd, two-thirds- of 
the kiigth from the root ends, which being i^read out, assist the 
lidla# at the same time that they defend the stook 

bemg bkirwn over. If this, however, Aould occur, they 
ought not to be allowed to lie, as the colour of the fibre will thus 
be tarnished, and the worms are apt to draw the branches of the 
plant under ground, and thus defile the straw and seed. 

Bands of straw and rashes, and hemp string, are also employed 
for tying the sheaves ; but the flax bands are most easily obtained, 
and sustain little damage in the usage. It is also customary 
to set up the flax in “ wind-rows,” and afterwards in narrow 
wind stacks," before storing or stacking it in bulk ; but the 
ordinary plan adopted with grain crops perfectly answers the 
purpose, is more easily understood by labourers, and takes less 
time and trouble than me above, and hence deserves, I think, the 
pcefareuce. Two binders and ten pullers should pull and stook 
im acre in ten hours* ^ , 

— ^In two or three weeks, or longer, to 

^^'^Weaflier, when the sheaves are entirely free from*,43fcin|^ mside 
1 .the seed ha«^ become brown and dryi &e crop may 
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be stacked. Logs of ’wood, and tboms or brambles, sbould be 
placed at the bottom, and the stack erected in an oblong square, 
in such a direction as to catch the prevailing wind on the narrow 
side of the parallelogram, the roots being laid at the outsides, and 
each quality of flax, if more than one, carefully distinguished. 
The stack must be thatched, and examined daily, to insure the 
discovery of heat, if the flax should “ come ” again. If heat 
occur either in stock or stack, they must be taken down, and the 
sheaves spread out, otherwise the fibre will be irreparably injured. 
With ordinary care, however, and without extraordinary bad 
weather, this cannot happen ; and in ten days the crop may be 
considered out of danger, and remain till opportunity arises for 
separating the seed from the straw. It may be well, however, 
-to examine the stack occasionally, in case it should become 
infested with mice, which are more destructive to flax than 
rats.' - , 

J^liave seen^^much^dirt created by these vernrifa, 

in Ihe&eees 

and refuse of their nests. r 5/' 

11. Smaraiion of seed from the sfra'm . — Virions meftods lare 
employea to separate the seed from the straw. It was formerly 
rippled in the green state, (when the straw had to be steeped in 
ponds,) and the boUs dried on shelves, or on the barn floor, 
or on a cloth in the open air. This, of course, is no longer likely 
to be adopted. The seed is also sometimes thrashed with a 
flail, the sheaves remaining tied ; but the effect is to entangle the 
stalks, and to leave a good deal of chaff and seed in the sheaf, 
thus rendering the straw less marketable, and wasting the seed. 
Thirdly, the seed is beetled with mallets, while still upon the 
straw, whereby thrashing and crushing the boll are accomplished 
at one operation, and the seed merely requires to be put through 
a winnowing machine to fit it for use. But even this pl^, 
thoc^ superior to those already mentioned, leaves the stans' 
encumbered with chaff and green ^ed, and ravelled in die Aeaf,. ,, 
so as to diminish its value to the purchaser. The 
way to insure the production of a sample which will bring 
its full worth, is to ripple off the seed m nesnfy ths^saMe 
tts was formm*ly pt^ised with * 

bdh^ taken to use no^uhneoi^^ry ■ 

dm stalks wh^ the bolls - r - ► 

A a row of iron 

teeth, IBwiies sqn&EC, so^ewed mto a metal 

plate, Tdudi'^feidted beiidh 8| feet long. The teeth 

are a quarter of an inch apart at the bottom, and gradually taper 
upwards tfll the distance between them is half an inch near the 
top, whence they are sharpened to a point. 

Two men sit upon the bench, one at each end, facing each 
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tetwiBg hmi&hiB of flax, to Aem by 

wboao btiriiae^ h to imtie iJie sbeaT0l&^^.W6fttlly as 
pebble,) sjjroad out like a fen, briskly througb tbe ^^^g-comb 
oaee oi: twice, as may be necessary. Ibe benct k a 

bam-clotlb, to eateh tbe boUs as they are stripped off, aiw^ 0mf 
is ag^ carefdlly tied into bunches or beats,” and carrielj%if^y. 
Twb 'men will ripple from 12 to 18 cwt. of straw in' ten hontife, 
12. Seeding, — ^The extraction of tiie seed from the boll is then 
obtained either by beetling ” with mallets, as befisre mentioned, 
or (which is mndi quicker and better) by passing the bolls 
betwem two smooth metal rollers, ^set so as to cruA the' Wds 
without injury to the seed, aft^ which a common witmowing 
madbine readily separates the latter fr<Hn the chaff. The same 
rollers, more closely togetimr, are used for erttshing the seed 
|if?i<^ to boihng it for food. 

’ We'Mve now gone throngh the various processes whereby the 
seed and fibre are prepared for home nse or for market, and the 
diaff and green seeii remain for mixing with other Ingredients for 
the nse of stock. 

Loc^ty and other circumstance wffl ?dter in gome degree the 
rOBultB detailed in the foregoing nan^tive, but it. is hoped that this 
has been soffiriently explicit, to enable the practical farmer* to 
^adge, whetl^, in & own ea^, the culture of flax upon a larger 
or c^O^er scale be worthy of experiment. 


H. — ^By Jaxss Farqithirson, Esq., Craig House, l[&awufee^i3Fe.*v - - 
[Premium — The Gold MedaL] r 

, ^The two small farms* to whidi the following report refers, 
extend" icgetikr to 160 acres, are situated dose to the Grampian 
of mountains, and are separated from each other by a 
stream, which takes its rise amongst the hills about three miles 
north-west of the centre of the farms. The altitude above the 
level of the sea varies from 290 to 350 feet ; and although situated 
ten miles inland, the harvest is frequently not more than from six 
to ten days later than on the sea coast. The exposure is south 
and south-eastern 5 and the climate is peculiarly salubrious, being 
dry, with rather a high but equable temperature. 

Besides being intersected by a stream of water, one of the farms 
is bounded on the north-east by a bum or rivulet. On the higher 
grounds the soil is composed of a brown light loam, resting on a 
gravelly subsoil, and quite diy. The haugh-lands, situated on 
the banks of the streams already referred to, are composed of 
deposits, occasionally interspersed with patches “O^g^^tvel, 

of nad West Galloqvhme l^elong, the formiir Hon. 

to Aadrew ofBmato<*ty. 
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The rotation of cropping followed is termed the six-shift, and 
is as follows, viz. : — 

1st year. Oats, after three-year-old lea. 

2d ditto. Turnips, potatoes, and flax. 

3d ditto, Wheat, barley, here or oats, and sown down with 
grass seeds. 

4th ditto, Grass cut for horses, soiling cattle, and hay. 

5th ditto, Pastured with cattle. 

6th ditto, Ditto, ditto. 

Occasionally the new or first yearns grass is pastured, and then 
cut the second year: this is done principally with the view of 
pr<xiuring good perennial rye-grass seed. 

My attention was first directed to the growing of flax in 1843, 
and since then, with few exceptions, I have had annually a few 
acres under cultivation j but the notes which I find in my farm- 
bo^^ rtg|U!ding the vsuious experiments and processes connected 
vdtkmy flax are somewhat imp^^SiC^ 

to m«^e.|WticuM refers. 

It, however, having important to ^e 

agriculturist in this country to obtain ever^ p6^ble faSbrii^tion 
relative to flax-growing, I shall state shortly, but as distinctly as 
I can, my own practical experience in the matter, and at the same 
time endeavour to convey whatever information I may have 
obtained elsewhere. 

Flax Crop— 1843. 

JEJxtent — 1 acre 2 roods 20 poles. 

SoU , — ^Beep alluvial, or haugh-land. 

Preparation for sowing* — Oats 1842. Stubble turned over in autumn ; cross- 
ploughed in spring ; harrowed and weeds collected j deep ploughed, harrowed, and 
weeds again collected, farther on in the season ; rolled, and again ploughed — flight 
furrow I again harrowed and rolled ; gave no manure. 

Sowing, Weeding, and Pulling, 

May 12. Biga seed, 7 bushels — cost £2, 11 ; covered in about an inch deep with 
garden rakes, and rolled with hand-roller. 

liay 10. o^al braird, and very thick. 

0. Weeding — ^most approved method, women and girls crawKng on 
aU fours, with baskets, always facing the wind, so that pla^ Md 

flat may he again assisted to an upright position. 

Aug. 26. Two-thirds pulled — ^being 106 days from sowing to pulling. 

Aug. 28. Bemadamg third pulled. 

Aug. 26. Two-thirds 
. 6. Taken out 

grass fleiq. 

OcA % Taken oS'i^ass — having been 26 hleachhig. 

Sept. ^ T^en out of %iead on grass fleld — ^having been 10 in 

Bee. 1. Taken grass— hav^ been 60 days in bleaclung. 

With the view of obtaining a fine quality of flax, the seed was 

not allowed to come to maturity. The reason of the whole crop 

hot haying been put into the water at the same time, was in con- 


Waierii^ and 0rassk^. 
jmd. ^ 

oi pond— having been it la;^ 'mr 
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sequence of the pond having been made too small ; and the result 
of such mistake was, that \mile two-thirds of the flax first steeped 
turned out very fair in quality and moderately productive in 
quantity, the remaining third, by mismanagement and want of 
experience, was almost wholly lost. The value of the entire pro- 
duce in clean flax and codilla was £15, 12s. 6d. ; while with proper 
management it would have been upwards of £20. 

Immediately after the flax was pulled, the land was ploughed, 
harrowed, and weeds collected, and the manure — 24 tons well- 
made farmyard dung — ^which would have been applied to a turnip 
or other green crop the preceding spring, was now given, along 
with 20 bolls of lime; and on the 13th ^ptember, 16 days after 
the flax was pulled, I bad the ground sown with 6 bushels of 
wheat. Grass seeds were sown and harrowed in on 8th April 
1844 ; on the 29th June following, the wheat was full in ear ; and 
on the 9th September I reaped an abundant crop, with the young 
grasses clean and looking well. 

Flax Cbop~1844. 

Extent. — 2 acres 2 roods 30 poles. 

Boil. — Deep alluTial, or Laugh-land. 

Preparation for somng. — Oats 1843. Ploughing and all other operations exactly 
the same as those for the flax crop of the prerious year. 

Sowing, ^e. 

May 9. 10 bushels Riga seed. 

May 23. Weeding. 

Aug. 30. Pulled — 113 days on ground. 

Aug. 31. Steeped. 

Sept, 18. Taken out of water, and spread on grass field— having been 18 days in 
retting. 

Oct. 2. Taken off grass — having been 14 days in bleaching. 

This was a very fair crop, and pretty well managed up to the 
rolling and scutching operations ; but in these there was evidently 
a want both of improved machinery and skill in handling the flax. 
The following statement will show the- additional cost of this flax 
crop, compared with that of one of turnips, and the relative value 
of the produce ; — 

Ploughing, and all other operations connected with the cleaning of the land, up 
to the time of sowing, being the same as for a turnip crop, no charge falls to be 
stated, . . . . . . . .£000 

10 bushels Riga linseed, . . . . £4 0 0 

Less value of turnip seed for 2 acres, 2 roods, 80 poles, 0 5 6 

3 14 6 

Extra labour in sowing, raking in, and hand-rolling, beyond that of 


a turnip crop, . . . . . . .050 

Expense of weeding, same as hoeing, &c., of turnips, , . 0 0 0 

Pulling — 24 women 1 day, at 8d. each, . . . . 0 16 0 

Carrying and putting into pond — 6 men and 4 horses 1 day, . 10 0 

Taking out of water and spreading on grass, . . . 12 6 

Taking off grass, and stacking, . . . . . 0 10 0 

ScutcMng — ^15 cwt. flax, at 10s. per cwt., . . . . 7 10 0 


l^tfea4ast of fiax crop, ...... £15 7 0 
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Brought forward, . 7 0 

PHODUCE. 

IS cwt. of clean flax, at 40s. per cwt., . , £30 0 0 

1 cwt. 14 lb. of flne codilla, at 20s. per cwt., . 12 6 

4 cwt. of coarse ditto, at 2s. 6d. per cwt., . , 0 10 0 

81 12 6 

Leaving ..... £16 5 6 

to meet rent and expenses of ploughing, &c. ; and the ordinary 
value of turnips in this part of the country being from £3 to £4 
per acre, when consumed on the farm, take the highest of these 
rates — say 2 acres 2 roods 30 poles, at £4 per acre, amounts to 10 15 0 

Leaving . . . . . £5 10 6 

in favour of a flax compared with that of a turnip crop ; and had 
the seed of the flax been saved, the difference would have been 
increased to £15, or £5, 11s. 7^d. per acre, while at the same time 
mantire would have been produced, by feeding cattle with the seed 
and chaff, equivalent, or nearly so, to that from a turnip crop. 

After the flax was pulled and removed from the ground, the 
system followed last autumn was again pursued, and with equal 
success. The manure which would have gone to the turnip crop 
the previous spring was now applied, together with a quantity of 
lime ; and within seven days from the time the flax was pulled, 
the same small field was sown with wheat. On the 7th April 
following the grass seeds were sown and harrowed in, on 12th 
July the wheat was full in ear, and on 23d September it was cut 
down, and turned out an excellent crop. 

1845. 

Had no flax sown this season. 

Flax Chop— 1846. 

Extent , — 2 acres 10 poles. 

Soil, — Light loam, with gravelly subsoil, incumbent on strata of red sandstone. 

Preparation. — Oats 1845. Ground prepared as in former years. 

Sowing, ^6. 

May 16. 4J bushels of old Riga seed cost S2s., and 1 bushel new Butch seed 
cost 15s. 

July 2. Partly m bloom, and from 12 to 18 inches in length in 47 days from 
date of sowing. 

July 1 1. Full in bloom, and very beautiful — 56 days. 

Aug. 24. Pulled, having been only iiree months and eight days from time of sowing 
tmtH the date of pulling. 

The seed was allowed to ripen, and, when rippled and cleaned, 
weighed 54^ lb. per bushel, and sold for 57s. 6d. per quarter. The 
flax was only retted the following summer, and the amount and 
value of the produce turned out similar to crop 1844. 

TTJAxra JTTTV 


Z 
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Flax Crop — 1847. 

Extent — 3 acres 19 poles. 

Soil, — Almost none — subsoil a poor, hungry, red clay, nearly as hard as rock. 
Preparation, — Ploughed from the heather, on the side of the Grampians, in 1846, 
and sown with oats. Poor crop of corn; and being close to an extensiye game 
coyer, what was of it was deyoured by hares and rabbits. 

Sowing, ^c. 

May 14. 3 bushels Biga seed, and 3 bushels of my own, being part of the seed 
saved from last year’s crop. 

July 10. Not looking well. 

Aug. 26. Pulled and rippled. 

This crop turned out mucli better than anticipated from appear- 
ances in the month of July, and, to a certain extent, proves that 
the flax plant will grow almost in any soil, or, as in the present 
instance, almost without a soil at all. My motive for sowing flax 
in such a situation, and on suoh a piece of ground, was, that if it 
did not grow I would not lose much, having given no manure, 
and, if it did grow, I was sure that the crop (flax) would not be 
eaten up by vermin; while, on the other hand, I was well aware that, 
although I had manured the land, kni succeeded in getting a crop 
of turnips, I would have had little trouble in carrying them home. 

The value of the seed, bolls, and flax, amounted to d013,9s. 4d. 

After an autumn and a spring ploughing, but without giving 
any manure, I had this piece of reclaimed moor sown, on the 5th 
of April 1^8, with rye and grass seeds, and reaped but an 
indifferent crop on the 8th September following. 

Flax Crop — 1848. 

Extent — 1 acre 3 roods 11 poles. 

SoU, — Low lying, deep, alluvial bangh-land. 

Preparation, — Operations similar to former years. 

Sowing, 

May 6. busbels fine Riga sowing seed. 

July 26. In bloom, and partly beginning to boll. 

Aag.28. PuUed — 3 months and 22 days from date of sowing. 

The cold, wet, ungenial weather during the latter end of June, 
and nearly the whole of the month of July, prevented the flax 
being weeded until too far advanced in the season, and conse- 
quently the work was not only ill performed, but the plant was 
slightly injured by being trampled upon when too long. 

The several processes of pulling, rippling, retting, bleaching, 
and milling, were all gone about as in previous years ; but having 
consumed both seed and chaff in the feeding of my own cattle, an 
exact account was not kept, and I cannot, therefore, state the value 
of this flax crop, I may, however, observe that, adjoining the 
flax on the same field were several acres of Swedish turnips, and 
that the flax land, after being thoroughly cleaned the following 
spring, but without being manured, except a dressing of lime 
from a gas-work, was sown, on the 12th of May, with Chester 



CULTIVATION OF FLAX. 


325 


bere and grass seeds, and that an equal quantity of the turnip 
land was also sown down at the same time, and with the same 
kind of seeds ; and, farther, that from the date of sowing until 
the time of reaping, no perceptible difference whatever was 
observable between the crop on the flax land and that after the 
Swedish turnips — the produce in grain of both divisions bemg, as 
near as may be, the same. 

Flax and Potato Crops — 1849. 

The field to which the following remarks more particularly refer 
measures 12^ acres, is a light loam, with gravelly subsoil, incum- 
bent on the red sandstone formation, quite dry, and what in the 
district is generally termed a sharp early soil. The crop on this 
field in 1848 was oats after lea; and in 1849, 5 acres were 
planted with potatoes, 5 acres sown with flax, and the remaining 
acres with Swedish turnips. 

I may remark that, in growing flax, I have always considered 
it as a green crop, and treated it as such, with this difference, 
that in place of giving the usual manure allowed for a tur- 
nip or potato crop, I preferred reserving it for the wheat or 
barley crops the following season ; and so little do I approve of 
manuring flax, that had it not been expressly desired that each 
portion of the field on which the experiment was to be made 
should be treated exactly alike, I certainly would rather have 
followed the system I had adopted in former years. After 
properly cleaning the land, and reducing it to a fine mould, I 
never once failed in quickly getting a strong healthy plant ; and 
although a quantity of good manure might still have made it 
stronger, it would at the same time have tended very much to 
encourage the growth of weeds, the small seeds of which it is 
difficult wholly to get rid of. If flax was sown in drills the same 
as turnips, the case would then be different, as the weeds could 
be kept down in the usual way, by repeated hand and horse 
hoeing ; but, with a broadcast flax crop, one weeding is all that can 
be got done; — and if the weather should happen to be wet, even 
that one weeding may not be overtaken in time. 

Another reason I have for not giving manure to the flax crop 
is, that immediately after the flax is pulled the ground requires to 
be stirred with the plough and harrowed, the broken-down flax and 
weeds collected and removed from the field ; and in these opera- 
tions it is impossible to avoid exposing to the atmosphere part of 
the unexhausted manures. The dates of the several ploughings 
and other operations connected with the flax and potato crops, as 
well as the cost of production, the relative value of produce, and 
the nett profit derived from each of the five-acre divisions, will he 
found minutely detailed in the following statements. 
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JIo. I. — Statement of Rent, Cost of Cultivation, and Value of 
Produce of Five Acres of Flax, 1849. 

1849. Dt. 

Jan. 1. Rent of land, £1, 10s. per acre, . . . . £7 10 3 

3. Ploughing from stubble, 7s. per acre, . . . 1 15 0 

Mar. 19. Cross ploughing, 7s. per acre, . . . . I 15 0 

23. Harrowing, weeds collecting, and carting off from field, 5s. per 

acre, . . , . . . . 150 

Apr. 27. Beep ploughing, 7s. per acre, . . . . 1 15 0 

SO. Harrowing, weeds collecting, and carting off from field, 4s. per 

acre, . , . . . . . 10 0 

Kay 8. 84 loads good well made farmyard manure, weighing 17 cwt. 

14 lb. each load = to 71 tons IS cwt. 2 qr., (or full 14 tons 
per acre,) which at 4s. per ton, amounts to £14, 7s. 8d., and 
of this sum one*third falls to he charged against the present 
crop, . . . . , . . 4 15 10 

„ Carting manure and spreading on surface, 3s. 6d. per acre, 0 17 6 

„ Ploughing down manure, 78. per acre, . , . . 115 0 

9. Smoothing with garden rakes, and again collecting weeds, . 0 8 0 

10. 12 bushels Riga Imseed, 56 lb. per bushel, at 7s. 6d. per bushel, 4 10 0 

„ Sowing, covering in with garden rakes, and hand-rolling, . 0 12 0 

June 30. Weeding, 4^ days of 9 women, at 8d. per day each, £1, 7s., and 


1 man 4| days, at 2s. per day, 93., . . . 1 16 0 

Sept. 3. Palling, 5 women and 1 man 4 days each, . . . 114 

8. Binding and stocking, 5 women and 1 man, 2 days, . 0 10 8 

28. Carting to mill barn, and thrashing, . . . 19 4 

Stacking and thatching, . . . . . 0 12 6 

1850. 

July 17. Watering and grassing, . . . . . 4 10 0 

,, Carting to watering pond fifteen miles, and a like distance of 

the fiaz home from scutching mill, . . . 15 0 

1851. 

Mar. 29, Milling 20 cwt. 0 qrs. 21 lb. of flax, at 10s. per cwt., . 10 1 10 


Total cost, . £49 5 0 


1849. Or. Produce. 

Nov. 3. Flax bolls, after being bruised, 117 bushels, at 9d. 

per bushel, . . . . .£479 

,, 41 j bushels seed, at 7s. per bushel, . . 14 12 3 

1851. 

Apr. IS. 20 cwt. 0 qrs. 21 lb. clean flax, at 483. per cwt., 48 9 0 
„ 1 cwt. 3 qrs. 22 lb. fine codilla, at 18s., . 115 1 

a, 11 cwt 2 qrs. 24 lb. coarse codilla, at 3s., . 1 15 2 

70 19 3 

Nett profit, . £21 14 3 


Or at the rate of £4, 6s, lOd. per acre. 
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POTATOES. 


!No n. — Statement of Rent, Cost of Cultivation, and Value of 
Produce of Five Acres of Potatoes, 1849. 


1849. Br. 

Jan. 1. Rent of land, £1, 10s. per acre, .... 

3. Ploughing from stubble, 7s. per acre, 

IVIar. 19. Cross-ploughiug, 7s. per acre, .... 

23. Harrowing, weeds collecting, and carting off from field, 6s. per 
acre, . ...... 

Apr. 27. Deep-ploughing, 7s. per acre, . . • . 

30. Harrowing, weeds collecting, and carting off from field, 4s, per 
acre, ... .... 

May 1. Opening drills, Ss. per acre, .... 

3. 84 loads good well made farmyard manure, weighing 17 cwt. 
14 lb. each load = to 71 tons 18 cwt. 2 qrs., (or full fourteen 
tons per acre,) which at 4s. per ton, amounts to £14, 7s. 8d. 
— and of this sum, one-third falls to be charged against the 
present crop, ...... 

May 3. Carting manure and spreading in drills, 3s. 6d. per acre, . 

„ 3 tons 15 cwt. seed potatoes, Irish cups, at 80s. per ton, 

„ Picking and cutting, large sets, 2s. per acre, 

„ Planting, 2s. per acre, ..... 

„ Closing drills, 5s. per acre, . . . . ^ 

June 21. Horse-hoeing, 2s. per acre, ..... 

22. Hand-hoeing, 8s. 3d. per acre, .... 

23. Earthing up drills with plough, 2s. per acre, 

July 8, Horse-hoeing, 2s. per acre, ..... 

10. Hand-hoeing, 2s. 3d. per acre, .... 

14. Earthing up drills with plough, 3s. 6d. per acre, 

Oct. 13. Taking up and storing ou the field in long narrow bins, and 
coTering with earth, 11s. 6d. per acre, 

1850. 

April 8. Taking out of bins, picking for market, and delivering, 21 tons 
7 cwt, 3 qrs., at 2s. Id. per ton, .... 


£7 10 0 
1 15 0 
1 15 0 

1 5 0 
1 16 0 

1 0 0 
1 5 0 


4 15 10 

0 17 6 
15 0 0 

0 10 0 
0 10 0 

1 5 0 
0 10 0 
0 18 3 
0 10 0 
0 10 0 
0 11 3 
0 17 6 

2 17 6 


2 4 6 


Total cost, . £48 0 4 


1850. Or. Produce. 

April 8. 21 tons 7 cwt. 3 qrs. potatoes, full market size, at 

S2s. per ton, . . * £55 12 2 

„ 4 tons 9 cwt. 2 qrs., undersized potatoes, at 36s. 

per ton, . . . . . 8 11 

63 13 3 


Nett profit, . £15 12 11 

Or at the rate of £3, 2s. 7d. per acre. 

It has already been incidentally observed that the flax plant 
will grow almost in any soil ; at the same time, it is well known 
that a deep, moderately rich loam, with a porous subsoil, not wet, 
but inclined to damp, is the most suitable. The field to which the 
details in the preceding tables refer, would, at one period, and 
when flax was cultivated to a greater extent in the locality than 
now, have been considered altogether unsuitable; but although 
the crop was by no means a heavy one, still it was moderately good; 
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and had the value been contrasted with that of a turnip in place 
of a potato crop, or with the value of a potato crop previous to the 
great failure of that root in 1846, the result would have been 
widely different. Instead of 52s. per ton*, the current rate for 
potatoes then ranged from 24s. to 40s. per ton, the latter price 
being considered much more remunerative than the growing of 
turnips. 

Against the flax there is also the charge of carrying the straw a 
distance of fifteen miles for the purpose of being watered, and of 
bringing back the clean flax and codilla a like distance of fifteen 
miles from the scutching-mill. Farther, in looking at the relative 
value of the produce, the great risk now attending the growing of 
potatoes, compared with flax, must be kept in view; and, should 
the risk happily decrease, or cease altogether, then the value of 
that esculent will, as a natural consequence, become depreciated. 
Had the potatoes, in place of 52s., only sold for 32s. per ton — that 
being a very common rate in this part of the country previous to 
1846 — then, in place of a profit on that crop, there would actually 
have been a very considerable loss. But, on the other hand, it 
may be observed that the cost of the seed potatoes — 80s. per ton — 
was very high, and that the crop, about five tons per acre, was 
comparatively a light one. There was no disease, but the shaws 
or stems, while green and luxuriant, began to decay on the 10th 
of September, and within five days became quite black, and the 
growth of the tuber was consequently checked, or rather stopped, 
altogether. 

The pulling of the flax occupied from the 3d to the 8th of Sep* 
tember ; and the binding in small sheaves and settbg-up, or stock- 
ing, required two days more. On the 28th of September it was 
carted to the thrashing-mill bam ; hut in place of rippling by the 
hand, the thrashing-machine was applied, which not only did the 
work effectually, but much more expeditiously, and at a consider- 
ably less cost. The sheaves were not put through the mill, but 
merely held so as to allow the beaters on the drum to strike off 
the bolls, and then withdrawn — the feeding rollers having pre- 
viously been taken out of gear. After thrashing, the flax was 
carefully handled, and then stacked out until the following sum- 
mer, when it was retted, bleached, and scutched in the usual 
way. 

After the flax was carried, that part of the field on which it 

f rew was ploughed and harrowed, the weeds and short broken- 
own straw collected and carted off. In the spring following, on 
the 13th of March, the whole field was ploughed, and seven days 
thereafter it was sown with Scotch barley. Very wet weather 
succeeded ; and it was not until the 12th of April that grass seeds 
€43^ be put in. The barley was then so fully rooted that it 
waa not considered advisable to attempt to covet in the grass 
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seeds in the usual way ; and as a substitute for harrowing, a piece 
of a small larch tree was mounted with furze, and drawn over the 
field, and then rolled. During the whole season not the slightest 
difierence in the several divisions of the field could be discerned on 
the barley crop; in fact, it would have been impossible for the 
most experienced judge to have pointed out where the potato 
crop left off and the flax crop began, or where the flax left off and 
the Swedish turnips commenced. The produce, four quarters two 
bushels per acre, was uniform over the field ; and although the 
acreage quantity was small, the quality was very superior, weigh- 
ing 56^ lb. per bushel, and carried the first prize last spring at 
the Eoyal Northern Agricultural Society's show of seeds at 
Aberdeen. 

Had the, manure, however, which was given to the flax been 
reserved and applied to the barley, that part of the field would no 
doubt have been superior to the other divisions, while the flax 
crop would have been equally good, or nearly so, without manure. 

The young grasses, the followmg spring and summer, were the 
finest and most luxuriant ever seen on the farms, and attracted 
the attention of every one who passed the field. The general 
belief was, that an extra quantity of seed must have been sown to 
produce such a flush of grass, but which certainly was not the 
case ; the whole quantity allowed being only 12 bushels perennial 
rye-grass, 34 lb. of red, and 23 lb. of white clover seeds, for 12 J 
acres ; or at the rate of 1 bushel of rye-grass, and not quite 5 lb. 
of clover seeds, per acre. 

To the many inquiries made regarding the process followed, and 
the quantities of seed sown, the short b^ut simple reply was, that 
the seeds, more by accident than anythmg else, had been only 
slightly covered^ in place of being huried. As stated throughout 
this report, and it may be repeated here, the garden rake — 
the brush-harrow would do equally 'well — was invariably used for 
covering in the flax seeds ; and, in the opinion of the writer, rye- 
grass and clover, as well as flax and other small seeds, ought not 
to be put deeper in the soil than an inch, or even less. 

The covering in the seed of five acres with rakes, and after- 
wards rolling the ground by manual labour, may appear somewhat 
paradoxical to the notions entertained regarding the economy of 
modem husbandry ; but on referring to statement No. I, it will 
be found that the whole cost of these operations — sowing, raking, 
and rolling — was only twelve shillings, or at the rate of 2s. 6d. 
per acre ; and provided wages for seven men for one day, six of 
them at Is. 8d. each, and one at 2s. The same amount of money 
would only have paid for a man and a pair of horses for one day 
and six hours, at the usual charge of 7s. 6d. per day. 

In the rotation, as noted at the beginning of this report, one 
crop of oats is taken after three-year-old lea, then flax, and after 
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it either wheat, barley, or here, sown down wi^ grass seeds ; but 
had the soil and climate of the farms been suitable, wheat would 
in all cases have been preferred to any of the other cereals. The 
flax plant, being of rapid growth, gives ample space in the spring 
months to have the ground well deaned and prepared ; and al- 
though it may be desirable to have the seed sown in the beginning 
or middle of April, the first or second week of May is not too late. 
When sown about the beginning of May, and the seed allowed to 
come to maturity — and there seems to be no good reason why it 
should not always be ripened and saved — the flax generally is ready 
for pulling by the end of August, or at latest in the first week of 
September ; thus affording plenty of time, after removing the flax 
from the ground, for the several operations of ploughing, cleaning, 
manuring, ploughing in manure, and then sowing with wheat, all 
by the middle or towards the end of September ; and, consequently, 
giving the wheat after flax a very considerable advantage over tne 
same crop when sown later on in the season after potatoes or turnips. 

Flax should always be considered a green crop, and grown on 
part of the fallow break, so as not to interfere with the regular 
rotation, or lessen the usual quantity of fodder on the farm. The 
seed and bolls being used for feeding cattle, become a substitute 
for the turnip or potato crop displaced by that of the flax, and 
when so used, keep up the fertility of the soil e<][uaUy with 
any other kind of green crop. 

Linseed feeding is also a very valuable auxiliary, when the 
turnip crop happens in any way to he deficient, or even when it is 
abundant. The plan I nave hitherto adopted is, to commence 
with eight ounces of linseed meal per day for an ox of forty-five 
to fifty stones weight, ^adually increasing the allowance to twelve 
ounces, and finishing with one pound. In preparing the mash, we 
occasionally boil turnips ; hut the water is always allowed to come 
to the boil before putting in the linseed meal. After letting the 
whole simmer for about ten minutes, it is ladled into large * tubs 
over layers of barley or oat chaff, and each layer, as it is put in, is 
beaten down with a small rammer. The compound requires twenty- 
four hours to cool, and is then given in quantities of about a stable 
pailful to each animal at one P. M., and again after the turnip feed 
at five P. M. A small quantity of flax chaff or bolls, boiled and 
mixed with other chaff or cut straw, makes excellent and nutritious 
food, either for stalled cattle or milk cows. To the horses we give 
the linseed ground, the same as for cattle; hut only a few 
ounces at a time, mixed with bruised oats, and steeped in cold 
water. 

In concluding this report, it may he remarked, that flax was 
^wn more extensively in Scotland towards the end of last and 
beginning of the present century than now. The valu^ of the 
fifee was ^en much greater ; but being cultivated almost wholly 
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for the purposes of home manufacture and home use, very little 
note was taken of the cost of the raw material. It was after the 
introduction of machinery, in 1795, for the spinning of linen yams, 
and which, in the course of twenty years, almost entirely super- 
seded spinning by hand, that the culture of flax began to decrease. 
During that period — from 1795 to 1815 — grain and cattle had 
also attained very high prices, whick was another cause why the 
farmer became less anxious about growing flax. But now that 
the value of com as well as of cattle has become so much depre- 
ciated, and, without some great exciting cause, will evidently be 
permanently depreciated, it becomes a question of importance 
whether the growing of flax, as part of the rotation on the farm, 
may not be beneficially practised. 

In the north of Ireland, principally in the Province of Ulster, 
flax-culture is carried to a very considerable extent, and, under 
the auspices and fostering care of the Royal Flax Improvement 
Society, is now extending to the southern provinces, ikst season 
the Irish farmers had almost 140,000 acres under cultivation ; but 
to supply the wants of the United Eongdom, 600,000 acres would 
not be too much. 

The soil and climate, in various parts of England and Ireland, 
may be slig'htly superior to that of Scotland for the culture of flax; 
but it has, nevertheless, been clearly shown, by the statements in 
the preceding pages, that flax may be pi’ontably cultivated in 
Scotland, and that, too, without deteriorating the fertility of the 
soil, or in any way disarranging the regular rotation of the farm. 

Estimating the arable land in Great Britain and Ireland at 
48,000,000 acres, and were only IJ acres in every 100 acres sown 
with flax, the produce would be 120,000 tons of flax, besides 
codilla, 4,800,000 bushels of linseed, and 14,400,000 bushels of 
chaff — representing a value of d&6,500,000; and of this sum at 
least £4,500,000 would be expended solely in labour. 

The great desiderata, at the present time, in the growing of 
flax in this country, are ponds for steeping, and scutching-mills 
for dressing the flax. Along with the improvements by draining, 
the old lint-pots^ as a natural consequence, have disappeared, and 
the scutching-mills, one after another, with very few 6xceptioii% 
have gradually fallen into decay. 

These wants, however, are likely soon td be supplied — the for- 
mer by the introduction of the late Mr Schenck’s patent hot-water 
system of retting, and the latter by various recent improvements 
in scutching machinery. In Ireland, there are now eighteen 
patent steeping establisWents in operation. The Messrs Marshall 
of Leeds, Mr Fergus of Strathore in Fifeshire, and the Messrs 
Baxter, Dundee, are also all making trial of the new steeping 
^stem. Should it succeed — and, so far as it has yet been tried^ 
there appears to be no reason to suppose that it wiU not — the grow- 
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ing of flax, and the preparation of the fibre, would then become 
two distinct and separate employments. The farmer would merely 
have to grow the flax, take off the seed, and sell the straw. In 
this way, flax-cnltnre might be easily and profitably carried to a 
great extent, giving remunerative employment to a large number 
of the population, and at the same time not causing the smallest 
decrease of the produce required for the sustenance of the 
people. 


III. — ^By Mr Walter Reid, Brem, East Lothian. 

[PremiTim — The Gold Medal.l 

Public attention has been of late much directed to the subject 
of flax, and its extended culture has been advocated as being more 
remunerative to the agriculturist than the crops generally grown, 
from the prices of the latter having (in the mean time at least) 
very considerably declined ; while, from the increasing demand 
for the former, its value is being gradually enhanced. 

In Scotland, its cultivation and preparation, for the uses of the 
manufacturer, are almost unknown to the present generation of 
farmers. It b, however, no new branch of agriculture, as is 
shown by the following extract from a work entitled A Om&ral 
View of East Lothian^ by George Buchan Hephum, Esq. of 
Smeaton, published in 1794: — 

In the year 1127 , the Board for the Encouragement of Manufactures and Fisheries 
■was instituted ; and as the culture of jdax was altogether unknown at that period, 
the Board had a certain number of surveyors instructed in the culture of flax, to 
each of whom they assigned a district of country, and by bounties they invited the 
husbandmen of each district to cultivate the plant under the direction of these sur- 
Teyors, who superintended the business from the time of sowing the seed till the flax 
was watered and prepared for scutching. 

Mr Spalding, one of these surveyors, who had charge of this county, invented the 
water-machine now (1794) used for the scutching of flax, and under his direction the 
Board erected the first machine of the kind ever known in Great Britain at Gifford 
Mill, on the Tweeddale estate, in this county. 

It may also he mentioned that to Mr Cockbum of Ormiston, 
known as an agricultural improver, belongs the honour of having 
erected the first bleachfield in Scotland at the village of that name; 
and the first commercial undertaking of the British Linen Com- 
pany was at Salton, also in East Lothian, instituted in 1750 by 
Andkew Fletcher of Salton, Lord Justice Clerk, a nephew of the 
patriot, and first deputy-governor of that Company.'* 

In 1746, flax received great attention from the then Socie^ for 
the Improvement of Agriculture ; and the bounties given by the 
Board of Trustees were continued till within the last twenty years. 


♦ According to three years* average, ending with the year 1790, there were of 
made for sale in Haddingtonshire 26,875 yards, which were valued at 
2d. sterling. According to the same average, ending with 1800, there 
ww yard^ of the Talue of £1766, Ss. 6cL sterling. 
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Notwithstanding this encouragement, its cultivation gradually 
decreased. The high price of grain at the beginning of the pre- 
sent century contributed much to this result. Times have, how- 
ever, changed ; new and improved processes have been discovered 
for manufacturing the fibre, while the value of the seed for feeding 
purposes has become better known. This has re-directed attention 
to the subject. In Ireland, within these few years, its cultivation 
has made very considerable advances — the increase in the number 
of statute acres sown being 47,679 in 1851 over 1850. Brighter 
prospects have been augured for that unhappy country, from the 
impetus it is expected to give to its manufactures, and employment 
to its starving population. 

In the spring of 1850, the following experiments were com- 
menced, in order to ascertain whether it would be a paying 
crop in such a district as East Lothian. Some information, it is 
hoped, may be gleaned from a detailed account of it by those who 
purpose to engage in its cultivation, while some of the errors 
(unavoidable, perhaps) in a first experiment may serve as a beacon 
to be avoided. For the trial a piece of ground was selected con- 
taining 10 imperial acres, lying in a low and rather damp situa- 
tion, about 40 to 50 feet only above the level of the sea, and at 
about 4 miles' distance from it. The soil may be characterised as 
an alluvial clay, with a mixture of moss containing under water, 
but tile-drained as deeply as practicable. It had been previously 
managed in the six-course rotation. The crop immediately pre- 
ceding was grass, and was cut for soiling. To compensate for 
this, towards the end of autumn turnips and oilcake were eaten 
on the ground by sheep. It was ploughed in winter, and in 
March half of the ground was sown with oats, the crop for which 
the whole was intended. The other 5 acres, reserved for the flax, 
were reduced to a fine mould by means of the harrow and roller. 
After being rolled fiat, they were sown on the 5th of April with Biga 
linseed, at the rate of 10 pecks to the imperial acre. The seed 
was covered with the ordinary grass-seed harrow, though some 
sort of bush harrow would have been preferable, as those seeds 
which were nearest the surface germinated first. After the plant 
was about 3 inches high, it was carefully hand-weeded.* About 
the beginning of August it was pulled, a slight yellowness of the 
straw giving indications of its becoming ripe. It was tied into 
sheaves about 8 or 9 inches in diameter, stocked in the same way 
as com, and allowed to stand till dry enough to be carried to the 
stackyard. In the course of the winter it was divested of its seed, 
which was done by beating it out upon the bam-floor. The seed 

* " In Scotland, a crop of flax, it is said, has been sometimes weeded by taming a 
flock of sheep at large into the field. They will not taste the young flax plants, but 
they will carefully search for the weeds, which they devour.” — Loudon^s JSncyclopcedia 
of Ag^nculture* 
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was cleaned by tbe ordinary winnowing machine ; the straw was 
re-stackedj and stood till sent to be scutched. The whole expense 
and produce of both crops were as follows : — 


Expense of Oats per Imperial Acre. 


Ploughing, harrowing, and sowing, . 


£0 12 

6 

Seed, 4 bushels at 2s. 6d., . 


0 10 

0 

Heaping, .... 


0 8 

0 

Carrying to stackyard, 


0 4 

0 

Thrashing, &c., 


0 9 

0 



£2 3 

6 

Produce op 

Oat Crop. 



6 quarters at 18s., 

. 

£5 8 

0 

171 stones straw at 4d., 

. 

2 17 

0 



£8 5 

0 


Deduct expenses, 

2 3 

6 


Profit, 

£6 1 

6 

Expense of Flax Crop per Imperial Acre. 



Ploughing, .... 


£0 9 

0 

Harrowing, rolling, and sowing, 


0 7 

0 

Cost of seed, .... 
Hand weeding, 


2 1 

4 


0 7 

14 

Palling, .... 


0 11 

84 

Carrying to stackyard, 


0 3 

0 

Thrf^hing and cleaning seed. 


1 0 

0 



£4 19 

2 

Produce of Flax Crop. 



18 bushels of seed at 9s., 


£8 2 

0 

32 cwt. of straw, as valued by Mr Fergus’s manager at £2 per 



ton, .... 

... 

3 4 

0 

90 bushels of boUs^ at 2d. per bushel. 

• 

0 IS 

0 



£12 1 

0 

Hednot expenses. 

. 

4 19 

2 



£7 1 

10 

Deduct profit of oats. 

. 

6 1 

6 


Leaving . 

£1 0 

4 


in favour of the flax crop. 

The seed may appear high at 9s. per bushel, but part of it was 
sold for sowing. In April last a statement something similar to the 
above was laid before a meeting of the Haddington Club. The 
following remarks were made upon it by Messrs Bernard and 
Koch of Oreeganh, near Belfast, the proprietors of Schenck's patent 
steeping process, and which appeared at the time in the North 
British Agriculturist : — 

; ,Tiiat tliia crop must have 'been grown principally witli a view to a largo crop of 
we suspect the flax straw to be coarse and branchy ; as in all our experi- 
haTe never hnown so large a proportion of seed to tho weight of straw, 
latter is such as it should be, — ^^at is, of moderate thickness, perfectly 
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free from branches, straight, and not too thin towards the point. The largest propor- 
tion of clean seed we haye eyer known to the weight of straw is 8 bushels to each 
ton of straw, (after seeding,) or about 6 bushels to a ton weighed off the field in a 
dry state. We have to remark, also, that the cost of seed for sowing should be at 
most £1, 10s., instead of £2, Is. 4d. It should even be only 25s. (that is, 24 
bushels at 10s.) In 1850, flax seed sold at an extraordinary price, reaching 14s. or 
15s. per bushel ; but a farmer, having every year a crop of flax, benefits equally 
under such circumstances, as his proportion of seed fit for sowing is proportionally 
increased in value. Another overstated item as regards expense, is the cost of 
thrashing and cleaning the seed. No doubt it has cost £1 per acre in this instance, 
there not being proper implements ; but with a seeding-machine and a dressing- 
machine, fitted expressly for the purpose, the cost is under 6d. per bushel of cleaned 
seed. On 18 bushels, the coat should then stand at 9s., instead of 20s. 

Without venturiiig to speak decidedly as to how far the above 
remarks are correct, there can be no doubt but a large crop of seed 
must, to a certain extent, injure the fineness of the fibre ; and 
seeing its value varies from £30 to £100 per ton and upwards, it 
must be a matter of calculation, only to be obtained after repeated 
trial, how far the one object ought to be sacrificed for the other. 
Instead of Mr Fergus’^s ofier of £2 per ton for the thrashed straw 
being accepted, which, after deducting the cost of carriage, was 
less than its value for making manure, it was sent to the factory 
lately erected by him near Kirkaldy, for the purpose of steeping 
flax under Schenck’s hot-water process. 

Mr Wilson, the manager there, kindly undertook some experi- 
ments with it. The straw, amounting to 6 tons, was divided into 
four parcels, and each was steeped under a different method. No. 
1 was retted on the old plan, in cold water ; No. 2 in hot water ; 
No. 3 in cold and then in hot water ; and No. 4 twice in hot 
water. The loss in weight, after being steeped twice in hot, was 
5 per cent above that steeped in cold water alone. This slight 
loss, however, is far more than compensated by its increased 
yield. After being scutched, No. 1 yielded 7.90 per cent of 
dressed flax ; No. 2, 9.20 ; No. 3, 12.29 ; and No. 4, 12.96, — or 
very nearly double that done in cold water. Their values were 
respectively £34, £35, £38, and £45 per ton. 

The following table was suppKed by Mr Wilson : — 

iteceived of stravr, tons 6 16 3 0 Produce, tons 6 11 14 

Waste, 3.8 per cent, or 0 3 1 24 


deceived for vats, tons 19 0 18 — ^for once retting cold. Produce 
1 18 1 14—" „ ,, bot, „ 

1 9 0 0 — ^for twice cold and hot, „ 

1 14 3 0 — ^for twice hot and hot, „ 

, . Loss on once cold, , . 20.2 per cent. 

Do. on once hot, . 23.1 „ 

Do. on twice cold and hot, 23.3 ,, 

Do. on twice hot and hot, 25.0 „ 

ONCE COLO. 

Becelved for scutching, tons 13 12. Produce, tons 0 1 312 
Flax yield, 7.90 per cent. 


18 12 
1 9 1 27 
1 2 0 25 
1 6 2 27 
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ONCE HOT. 

Received, tons 1 9 1 27 . * • Produce tons 0 2 2 24 

Flax yield, 9.20 per cent. 

TWICE COLD AND COLD, 

Received, tons 1 2 0 25 . . . Produce, tons 0 2 2 6 

Flax yield, 12.29 per cent. 

TWICE HOT AND HOT- 

Beceived, tons 1 6 2 27 . . . Produce, tons 0 S 1 24 

Flax yield, 12-96 per cent. 

Total tow — ^ton 0 2 2 20. Yield, 2.6 per cent. 

On looking at this, one cannot help being struck with the supe- 
riority of Schenck’s process over the old plan of retting in cold 
water. The increased and constant temperature of from 80® to 
90® imparts a softness to the fibre, and a fineness to the colour, 
which, in some instances, increases the value of the one over the 
other as much as sixty per cent. 

The whole produce of this flax crop, after the above experiments 
were completed, amounted to <£*21, 11s. 8d., while Mr Fergus’s 
account for steeping and scutching amounted to <£*21, 14s. 8d. ; 
so that I lost not only the whole straw, but Ss. besides. Had the 
straw, however, been prepared according to plan No. 4 — namely, 
twice in hot water — its value would have been something near 
what Mr Wilson put upon it. 

After the flax and oats were“ removed from the ground in the 
autumn of 1840, the part on which the flax was grown appeared 
considerably cleaner than the other. At this time the whole 
received twenty-five cart-loads of farmyard manure per acre. In 
spring it was drilled up in the ordinary manner for beans, which 
were sown at the rate of four bushels per acre. During summer, 
the greater luxuriance of those upon the flax ground could be seen 
at a very considerable distance. They are now thrashed, and the 
results will probably surprise those who consider flax as an 
exhausting crop. The produce and value per imperial acre are as 
follows : — 


From ffi'ound after Oats, 

Z quarters 1 bushel, weighing 634 per bushel, at 30s. 6d. per qr., £5 4 8| 

161 stones straw, at 4d-, . . . , . . 2 13 8 

7 17 Hi 

From the ground after Flax, 

8 quarters 7 bushels, weighing 64 J Ih. per bushel, at 32s. per qr., 6 4 0 

217 stones straw, at 4d., . , , . . . 3 12 4 

9 16 4 

Big^^rence of value in favour of the crop after flax, . , . £1 1$ 4 J 


beans were sold in Haddington market, and brought the 
prietek' attached to them. Few will be inclined to value the straw 
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under 4d. a stone : many attach a higher value to it, which would 
make the contrast still greater. 

In districts where the turnip husbandry can be fully carried out, 
ample employment can generally be found for the whole of the 
agricultural population. The weeding of the flax would interfere 
with the operations connected with this crop. Under such cir- 
cumstancesj its cultivation ought to be entered into with caution. 
There are situations, however, where the case is very different ; 
and when it is kept in view that the expenses of raising flax, such 
as weeding, pulling, and arranging it for the different processes, 
preparatory to its being manufactured, far exceed that of any other 
crop, its adoption there may perhaps be more strongly recom- 
mended, giving employment of a less laborious nature than the 
ordinaiy operations of the farm. As, even in this instance, had 
the straw been sold, a small profit would have been obtained, 
surely, in less favoured districts, the erection of such works as Mr 
Fergus’s, and the growth of an article which the country imports, 
in flax seed and oilcakes, to the extent of between seven and 
eight millions annually, are objects 'Reserving every encourage- 
ment and support. 


ON THE CULTUEE OF THE LENTIL. 

By M. Achille Fiun$ois Guillerez, Professor of French, Edinburgh. 

[Premium — 'fhe Gold Medal.] 

The common lentil is tbe Ervum lens of the botanists. Its 
generic characters are, calyx five-parted ; segments, linear acute ; 
corolla, sub-equal; pod, oblong, two and four seeded. Six species 
are natives of the northern hemisphere. Ervum hns^ tbe lentil, 
is a native of the south of Europe ; its eatable cuticular seed is of 
very ancient cultivation. Ervum tetraspermurrij E. hirsutum^ are 
the troublesome weeds named fares in Scripture : they are natives 
of England. 

Native names, — 1. In tbe SiKH States — ^4he cradle ofmankmd,” 
and probably its original habitat and centre of distribution — ^tbe 
lentil is called Masur — (Masir, in Arabic, signifies Egypt) Mr 
P, Edgeworth, O.S. Masuri, gives a botanico-agricultural account 
of the protected Sikh States on the plains of the Sutlej and the 
Jumna, in which he states that Masur {Ervum Uns) is very little 
cultivated in the Dakh {Butea frondosd) tract ; but in the Babul 
{Acacia aralica) country, (distinguishing tbe districts by tbe pre- 
valence of these plants,) Masur is abundant in tbe lower lands of 
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stiffer soil. In a third tract, Phalahi, {Acacia modesta^ Mr 
Edgeworth says, — Masur I have never seen in this tract." — 
Jour, Asiat. 8ocn^ No. 81, Septemher 1838. Hooker’s Journal of 
Botany^ vol. ii., 1840, p. 267. 

2. Syria, Adas, — ^Dr Eobinsok’s Travels^ vol. i. p, 246. 

3. Sicily. — Much eaten, and named Lenticchia , — Classical 
Blants of Sicily^ by J. HOGO, Esq., A.M., in the Trans, of the 
JLmnman Society^ Nov. 2 and 16, Bee. 21, 1830. 

4. France, Lentille commune^ Orosse Untille^ Lentille llonde , — 
^^Damidide la France. Trhs-cultiv^es aux environs de Paris, 
soit dans les jardins, soit en plein champ, on on les shme en 
toufies ou en rayons et plus rarement h la vol^e (broadcast.) Une 
vari^t^ dite Lentille rouge^ {Ervum lens minor^ est tr^s-estim^e. 
Bose rappelle que les anciens avaient Thabitude de faire germer 
les lentiiles avant de les faire cuire pour developer leur principe 
sucr^.’^ *— J5o7z Jardinier^ 1848 — ^voce Lentille, 

Having so far supplied these required particulars, it may be 
observed that the progress of lentil cultivation may thus be traced 
from Syria and the East info Arabia, where it is recommended as 
food for those who undertake long journeys. We can hence per- 
ceive how it was carried into Spain and the south of Europe 
during the intercourse with the Moors, and from Spain found its 
way into France, Italy, and the countiy into whose agricultural 
economy it most largely enters — ^Grermany, It would unnecessarily 
occupy time to state — ^from Berghaus, Johnston, or any other 
Physical Atlas — ^the elevations and soils of these successive locali- 
ties. I have carried the matter a stage farther, by subjecting the 
crop in this country to the actual test of culture, and trust that 
this important experimental fact will be regarded as superseding 
all other extraneous information which mi^t certainly be offered 
with ease — more especially as I have specifically pointed out the 
natural habits and qualities, as well as uses, of the cultivated plant, 
and supplied specimens of the produce. 

I was induced to undertake the cultivation of this prolific legu- 
minous plant, because I was aware. of the extent to which it was 
applied as a staple of subsistence on the Continent of Europe 
and elsewhere ; and my object has been to counteract, in many 
districts of Great Britain, the effects of the potato failure. 

The use of lentils as the food of man can be traced from the 
most remote antiquity. In Genesis xxv. 29, it is said, — ^‘And 
Jacob sod pottage 5 ’’ and in the next verse, “ And Esau said to 
Jacob, Feed me, I pray thee, with that same red pottage ; ” and 
this, we are finally informed in verse 34, was pottage ofleniilesT 
Dr Shaw, {Trav,^ p. 140, 4th edit.,) speaking of the inhabitants of 
Barbary, says, — Beans, lentils^ kidney-beans, and garvan<jos, 
<Mefest of their pulse kind ; beans, when boiled and stewed 
M garlic, are the principal food of persons of aU distinc- 
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tions ; lentils are dressed in the same manner with heans^ dissolving 
easily into a mass, and making pottage of a chocolate colour.’^ 
We adduce Dr Shawl's own words, because Dr Jamieson {Nat, 
SisU of Paxton’s Illustrations of Scripture^ p. 28) and others 
have singularly confused this statement. Lentils, then, on the 
authority of Genesis, xxv. 34, formed the mess for which Esau 
sold his birthright. Lentils are several times mentioned in Scrip- 
ture — 2 Sam. xvii. 28 ; xxhi. 11 ; and Ezek. iv. 9. Down to the 
present day they constitute the ordinary food of the common 
people of many Continental States. Indeed, the lentil either 
derives its common name (jSrv., tilled land, Celtic / and LentUj 
Celtic) from being the principal means of subsistence, plainljr 
boiled, or dressed with vinegar and oil, during Lent, in Catholic 
countries ; or, otherwise, Lent, with equal probability, has been 
so designated from the general use of the lentil during that season 
of fasting and penitence. It is well known, too, that abroad 
lentils form not only the cheapest, but the most nutritious and 
palatable diet for the people — the value of twopenceworth, very 
simply cooked, being usually sufficient to dine six men. 

Lentils, where they are eaten, are the most popular of aU dishes. 
Theffinest, or small brown kind — ^which is, defacto^ the most pro- 
lific, producing generally two small beans to the pod for one 
produced by tne larger and the yellow sort more commonly raised 
— is esteemed as a delicacy by the rich as well as W the poor. 
Becently the fllour of lentils has been introduced by pumng vendors 
into this country as a medicinal food for invalids requiring regimen, 
under the names of Eevalenta, Ervalenta, &c. But the com- 
paratively high price put upon it has precluded the public 
deriving due advantage from the introduction of so nutritive a 
species of food. 

Knowing these facts, I confess that it struck me with astonish- 
ment, upon the failure of the potato crop in this country, to find 
that here the cultivation of lentils, as the food of man, had been 
completely neglected. I therefore resolved to undertake the 
task of leading the way, in however bumble and imperfect a 
fashion, for the general adoption and introduction into the rota- 
tion of crops of so important a substitute for that precarious escu- 
lent, a reliance on which has so treacherously betrayed thousands 
of the British and Irish poor into destitution, disease, and death. 

It may be remarked that, although the great crisis of the potato 
rot would seem to have now passed over, still the disease has not 
entirely disappeared, and in all probability never wHd* At present 
partial failures — in the Isle of Skye total — and in some other in- 
stances to a rather alarming extent, with universal doubts of the 
possibility of effectually and safely storing for distant dates any 
considerable portion of the present year’s crop of potatoes, signifi- 
cantly indicate the hazard, not to say the folly, of a continued and 

TKANS. — JULY 1852. 2 A 
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exclusive reliance on the solanum tuberosum as an element of sub^ 
sistence. 

Such an important circumstance induced me to enter specimens 
of my Scottish lentil crop for the Great Exhibition of 1851} and 
now I submit the following mode of cultivating it to the agri- 
culturists of Britain. 

As appears from Lawson’s Agricultural Manual^ (Blackwood^ 
isse,) the lentil is said to have been first introduced into Britam 
about the year 1545 ; butj cilthough well adapted to our climate^ its 
cultivation has never been attended to.” 

I have now Recovered that the seed which I had myself raised 
and planted from my own produce in this country, has proved 
much more luxuriant in growth and prolific in produce than 
continental seed newly imported from Erance, and given me in 
exchange by the Hon. Lord Murray. This fact I regard as a 
sufiSicient test that my lentils are already acclimated. I now 
entertain not a doubt that they will be found to grow in this 
country, generally, even more luxuriantly than in France. 

The late eminent Dr Patrick Neill tried to cultivate the lentil, it 
is believed, about twenty years ago, at Canonmills, but did not 
succeed. 

Messrs Lawson mention having ripened at the Meadowbank 
Nursery, Edinburgh, their specimens of the larger lentil, but not the 
small brown Knd of a preferable flavour for food, as already indi- 
cated. Theirs were sown 7th April 1835, were in flower 6th July, 
and lipmed the second week of August, at the height of 2 feet 3 
inches. 

Somewhat similar dates and results have characterised my culti- 
vation, only my plants grew to 3, and even 3| feet in height. I 
find it immaterii attenptang to sow or bring forward the crop 
earlier m this climate; if the attempt is made, the climate will 
counteract it. But I must acknowledge not having been alto- 

S ther privileged to make my trials under circumstances the most 
rourable for the growth of the plant. A diy warm soil is requi- 
site for the lentil ; yet I sowed them at South Queensferry in a. 
heavy soil, manured with sea-weed and common dung. They 
were committed to the earth at various periods — some two months 
earlier than others — but, as afready hinted, without a correspond- 
ing^ advantage in earliness or matui'ity. The result of my obser- 
vations are, that the lentil ought, in fact, to be sown a little later 
than the pea ; and at the rate, say of one to one and a half bushels 
to the acre. Its treatment and^harvesting may, in every other re- 
spect save so^g, resemble those applied to the pea. 

The best time for sowing lentils in Scotland is about the middle 
of March. 

The best and most economical mode of sowing them is probably 
to plant a row of horse-beans between eadi row of lentils, in order 
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to prevent their falling upon the ground, and thus to save any 
expense in propping, although no such expense is ever indeed 
incurred in field practice. In France they are very seldom sown 
broadcast, and they require little propping, because the rain and 
the winds are not so heavy as here at the time of budding. The 
plant, as Lawson says, is of a close branching habit of growfh ; 
and one plant will produce from 100 to 150, and often a con- 
siderably greater number of pods” — {Manual^ p. 95.) I have 
counted 134 pods on a single stalk, and found the pod to contain 
(I speak of the larger “plant cultivated by Lawson) from one to 
two, and occasionally three seeds. In gardens, lentils may, of 
course, be sown in pretty thick rows, at the distance of from 18 
inches to 2 feet apart, with the plant at least 5 inches distant in 
the rows ; and in these cases they certainly have a better appear- 
ance propped. In fields, as already stated, they are never propped, 
but sown like tares. 

In 1849, 1 planted about a handful of lentils in rows, like peas, in 
a very cold soil at South Queensferry, and gathered subsequently 
therefirom about two pints. I then supposed that, had I been able 
to attend to the cultivation, and had my lentils been planted in 
February in place of April, in a sunny, sheltered, yet moist ex- 
posure, instead of where they grew, the crop of 1^9 would have 
amounted to nearly half a bushel ; for the lentil is a vegetable of 
very prolific and hardy disposition, provided it be duly cheered 
by the continued moisture and sunshine of a southern exposure. 
I did not, however, in 1850, quite realise these sanguine expecta- 
tions, especially in reference to- early sowing being followed by 
early maturity. On the contrary, I had to re-sow Sie early sown 
portion of my crop of large lentils devoured by the birds in spring ; 
the other, that is to say the smaller, not having been touched at 
all, either by bird or insect depredator ; and probably the bulkier 
germ of the larger plant would prove the more attractive to these 
creatures* 

There are three varieties of the Ervum Tens cultivated in France 
for human food — 

1. The Large. — Pods, when ripe, about f of an inch in length, 
by i in breadth — ^flattened, and containing generally only one seed, 
which, if round and compressed, about f of an indh in dian#ter, 
and about J in thickness, of a whitish or cream colour. The large 
and the yellow sort are almost always mixed in trade. 

2. The Yellow Lentil, which is less, and very easily unhusked — 
converts readily into flour, and smrves for the base of those pre- 
parations which have been so much and so long puffed in the 
newspapers. It is in great use in France. 

Finally : The Small Brown Lentil, which is the best for use, 
has the most agreeable flavour, and is preferable to all others for 
haricots and soups. 
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Those three varieties have been grown, and their seed ripened 
by me in the open air, with the greatest facility ; although I have 
failed to learn that this has hitherto been anywhere else accom- 
plished in this country. 

The following details of two plots under culture in 1850 are 
indicative of the results respectively obtained : — 

Plot I. — Small Brown Lentils^ 20 feet by 10 feet in area. 

Seed sovm , — Early in March, weighing fths of a lb., in 14 rows, 
17 inches apart, but found, from luxuriance of the haulm, to be 
much too close. 

Produce of the plot — Cleaned and in perfect condition 15th 
September 1850 ; weight 12 lb. ; but about as much again had 
been destroyed by birds, or freely trowelled up for specimens of 
the growing plant. 

Weight of seed saved.— 4^ lb. to the forpet.* 

Quality and flavour. — Cooked whole, and tasted, with a slice of 
Strasburg bacon, exquisite, and met with high approval at table. 

Plot IL — Large and Yellow Lentils. In extent 10 feet square. 

8e^ sown. — ^About ^ lb. in 7 rows, 18 inches apart, but the 
same as to proximity of rows as Plot I. 

Produce. — ^Apparently most productive ; but at 15th September 
destroyed to within a few pounds by birds. Several pounds have 
been saved since ; but the plot might easily have yielded from 15 
lb. to 20 lb. if planted and pulled along with Plot I. ; for Plot II. 
were at first destroyed in the ground whilst germinating, and re- 
, sown in April. Blackbirds are especially destructive to them. 

Weight of seed. — 4f lb. to the forpet. 

Quality. — Bound and flat, produced abundantly in large, flat, 
square-like pods, with one seed — rarely two; pale yellow, or 
cream-coloured. 

I shall now state the result of my experience in the year 1851. 

I had selected a larger spot, at South Queensferry, exposed to 
all winds, on a declivity, by the sea side. The extent of ground 
sown with lentils was 75 feet in length by 34 in breadth, and also 
a small spot of 15 feet in length by 4 feet in breadth for forage. 
The quantity of lentils sown was 5f lb., and perhaps ^ lb, for 
forage; but of this latter we shall speak anon. Half of them, 
including the large^ were propped with stakes, and produced about 
122 lb, ; the other half, composed of the small and middle size, (a 
new variety received from Prance by me last year,) was also 
planted in drills, but propped by two rows of beans for each row 
of lentils- The crop of beans was most prolific ; but as they were 

E lanted not close enough to the lentils, the latter were laid by the 
eavy rains of August, at the time they were budding ; and the 
— — — — 

V * is, foartii part of a peck, and containiiig ratlier mm tei 137 solid 
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crop, which at first appeared to be very heavy, was partially de- 
stroyed, and amounted only to 44 lb. or thereabout. 

In consequence of my observations during last year, it seems to 
me, 1st, That the lentils succeed better when they are propped by 
stakes ; that they must have air at the top, and not be propped 
like peas, but at a distance of 6 inches on both sides, and the 
stakes must be straight, and not bent towards the top ; that the 
distance between the drills must be 2 ^ feet; that cabbage, salsify, 
beetroot, cauliflowers, may be planted, and thrive very well in the 
interval, and that they (the lentils) must be eaz’thed up when 
they are about 3 inches above the ground, so as to shelter them, 
when still tender, from the frost of March and April. 2dly, That 
the lentils sown with two rows of beans, 6 inches apart on each 
side, may succeed as well as when propped with stakes, provided 
the beans are planted when the lentils are 2 or 3 inches above 
ground, in order to prevent them from being choked, because the 
beans grow quicker than the lentils ; that the beans must not be 
allowed to grow above 2J feet; that the distance between the 
rows must be at least 18 inches in open fields, and 2 feet in gar- 
dens, and in either case that nothing must be planted in the inter- 
vals : they were earthed up before planting the beans. There 
was scarcely any manure put in the ground ; and I noticed that the 
spots where lime and rubbish had been put the year before, were 
more healthy ; whilst in richly-manured soil (for I tried it) the 
straw was taller and very thick, but the seeds not so abundant. 

It would be important, if possible, to frighten the birds away 
when the lentils are budding, for they deserted a corn-field hard 
by to fall upon the lentils. 

As to the lentils sown in a very rich ground for forage, they 
grew to the height of 3^ and even 4 feet. They were cut three 
times — end of May, end of June, beginning of August — and pro- 
duced very few seeds, except between the second and last cutting, 
when they were not allowed to ripen, but given to sheep, horses, 
and cows — all very fond of them — so much so, that a horse fol- 
lowed me like a dog, and licked my hands, although I had no 
lentils to give. 

Provost Taylor of Queensferry succeeded in sowing them 
broadcast along with beans; but Mr Dundas, of Dundas CJastle, 
got them dhoked by too many beans ; whilst Mr Pitdiie of New 
Gardens had a hatful from a small handful of seeds. 

I think they will grow better in drills than broadcast, in sandy 
and calcareous soils than in rich grounds ; and that as forage, they 
would repay the farmer better than tares or beans, on account of 
the highly nutritious quality and tenderness of the haulm, either 
green or dried. As a garden plant, they are certainly superior to 
peas, being more prolific, more nutritious, and more pleasant to 
the taste. I cultivated also a red lentil, said to be from Bengal, 
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but I had a handful only of thenij and they appear to me very 
like the small kind, except in the colour of the seed. 

The straw of the lentil is very delicate, and even nourishing, 
prepared aa food for lambs, A horse, to which the straw was 
given, consumed it green with great avidity. 

The grain on the Continent sells nearly at double the price of 
peas. There is more nutrition in one part of lentils than in two 
paxts of peas. Lentils swell much In cooking. Einhoff obtained 
from 3840 parts of lentils 1260 of starch, (fecule,) and 1433 of a 
matter analogous to animal matter, (azote.) 

In tracing the progress of lentil cultivation, 1 may mention 
that, so early as February 12, 1850, I wrote a scientific notice of 
the lentil, urging the attempt to cultivate it in this country as a 
great resource for the poor, and an excellent substitute for pota- 
toes; stating, moreover, that a pint of the meal, or one of the 
lentils unhusked and entire, enough to make two large dishes of 
food, might, even now, be bought here for sixpence. And in con- 
sequence of such a notice appearing in an Agricultural Journal, 
the cultivation of lentils was introduced into the allotment gardens 
of the Scottish Patriotic Society at the Dean. 

In condudSng this paper, it may not be amiss for me to annex 
here a notice of the various modes of preparing lentils, which I 
have seen obscarved abroad, and generally recommended here : — 

1, Steep the lentils in cold water an hour or two ; withdraw 
them and place them in a pan, with enough of water to cover the 
surface ; a little butter, some salt, flavour with parsley ; place the 
whole on a slow fire. They must boil slowly, and you must take 
care to add water enough to keep the surface covered, but merely 
eoTwaid. 


Ton may boH them with ham, bacon, sausage, or merely with 
water and salt, or prepare them afterwards with onion d la maitre 
d'hoteh 

3. In schools, barracks, or large hoarding establishments, they 
are often merely boiled in salt and water ; then they are allowed 
to cool, and the water to run out; and in that state ihey are 
dressed with oil, vinegar, &c., like a French salad. 

4. When the lentil is bruised or ground into meal, it makes an 
excellent jpitree with wild fowl or roasted game. 

5. It is pi’epared also like peas for soups, dumplings, puddings, &c. 

One single pound of meal makes soup suiBeient for fifteen per- 
sons ; or a pudding, dumpling, &c., for six ; and the pound 
costs from twopence to tlireepenee in France or Germany. 

Being more nutritious than potatoes, peas, beans, &c., lentils 
would make a capital substitute for them,* 

The crop of this year. June 1852, looks most beautiM ixx the 
same spot, South Queensferry. 


* B&d Ptogrto, Jr. LeS^g^ ^ by Xnt Bon Jotrdinm, 
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PLAN OP X STEADING- por a FARM op SOO ACRES, UNDER tor 
MIXED SYSTEM qp MDSBANDRY, ymm SPECIFICATION. 

By Jostn SrAlkpoRTH, ArcMteo^ Edinburgh. 

[Pretuliun—The Gold 

In dbrigBiig farra-buildings that may he suitable for Tariona 
Io<!alities. a number qf mBurmouutable circumstances arise. Each 
locality w sow diSereuoe m the system of management, and 
almost 0r&cjr fejsmer ado|)ts S(toe peculiar mode of housing and fee^ 
ing hi# ^hock, IWe are, beflides, the many oonfficfetg opmidns thR 
exist among practical meadt at meeent upon the jmpoiWt point of 
the best system of feeding cattle, whidti e:?pN8rin»0its Uthmrto have 

•L .Cl- X* 1 -JPt 


boxij. If practieid mm oefenot < 

fetgj ii is scarcely to be ©xpeoted 1 ^ ^ ^ 

the different systems suggested^ many praotic . ^ 
of stalls and loose boxes for cattle, and 
open boarded floors, for pigs and_ she^, "^rlucli I hsHrp W 
"mil ere long be extensively practised. ^ ^ ^ 

It is very apparent that the generality of existing 
have been erected without a suffident fcnowled^ of tiae 
the various buildings bad to serve^ And another reason 
may bo assigned for such incongruous masses is, that they 
been built, from time to time, without any generd plte in vieNr^ 
erected to serve some peculiarity of management which eadi <mo- 
ceeding tenant might adopt ; so that the houses which were ccp* 
venient for the old system of farming, are now found to be quite 
iptiate fcwr the present improved modes of rearing and 

jtywever a homeBtead is ii()it«»ded to ifcilMiM jfcvi 

according to a properly atrapged pltW, m It tP 8 t% / 
added to at * mtwe iame, and stall ntade Mwibe |Mi9i|fe«8, 
addition^ tui^qiittgs beii^ so placed as to '■ 

tbe plw-A' WT Itoste of Ae I 

^ fo^^oW ii 

QaeAls^SmqtaM^! was ttwffe gora®** it The 

JI&SSKf ## to IN IN pr<«iu% to ft wibEc road, 

and a sitaalMS 8«t4tj 4(it it mf mmmi a plsot^ sapply of 

water, are tiiOTWtgaaices wMdh isoUst or ought to qetermme its 

^*To°de8^ a set of femd)mIdiBgB -apon the most approved 
yirinra pIftSj tbftt staU conteto all tbe necessary accommodation, in 
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the most eouvement and symmetrical form, Ihave eEdeavoured in 
the present plan to attain; neither confining the buildings in such 
a concentrated form, as not to allow sufficient space to perform the 
various operations required, or proper ventilation for tiie animals 
housed; nor to place them in such a diffuse manner as to entail 
unnecessary labour and waste in their superintendence. ^ The sys- 
tem of feeding and housing the various animals which I have 
introduced^ and which it is my present puipose to explain, has 
been suggested by many of the most scientific agriculturists of 
the day, and is considered by them as the best they have tried. 

Upon inspecting the ground plan No. I. in Plate VI., it will be 
that the com-bam, with the sheaf-loft and machinery above, 
occupies a central position in the north range, where it is contigu- 
ous to the stackyard, having a covered shed attached for putting 
carts into when unloading the sheaves into the bam ; and this is 
found highly necessary, as when a heavy rain may happen to fall 
during the operation of carting in the com, the loaded cart is put 
under the shed, and the stack is covered by an oil cloth cover ; 
md the whole is thus protected from rain. 

The chaff is taken from the chaff-house (which is boxed off the 
com-bam) into* the courts for young cattle, where it is used for 
litter. The com-barn I would recommend should be floored with 
timbe^^ and properly protected from damp and the inroad of 
verinra. 


The straw-imm extends towards the centre of the buildings, 
and is ^nveniehtly situated for distributing the straw to any place 
where it may be required, and nearest to those. places where the 
greatest amount of it will be consumed. Adjoining the straw- 
mm is the house for cutting straw, aid also hay if required, being 
to the steaming-house. 

The engine and boiler houses are situated to the east of the 
com-bam, with a room fitted up above the former for drying. 
These, together with the artificial-manure house, implement-house, 
and^ tool-house, occupy the range on the north of the stable court, 
having a granary above the latter places for storing corn. 

The work-home and riding-horse stables, with the hay-house, 
and harness-room, and shed for young horses, are situated in the 
east range, where there is ready access from the straw-bam and 
steaming-house, and also for depositing the dung into the manui*e- 
pit, which is situated between the riding-horse stable and shed. 

^ The fables are shown as being lighted by windows in the walls 
having fixed sashes. To this some may object, and many recom- 
mend they should be lighted from the roof 5 and those who approve 
of roof hghts, such can easily be adopted by using unfinished plate- 
glass, the same as is proposed for the byres, &c. ^ 

centre of the buildinga, and separated from the straw- 
barn by a passage of communication, is the forage-house, or kitchen 
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t{ the steading, where the food is prepared, and distributed along 
the passages of the feeding-byre, which will be seen to contain, in 
the centre division, stalls for feeding fifty-two cattle ; and on each 
side nine boxes, for feeding two cattle in each. The manure 
from the centre feeding-byre is readily conveyed to the dung-pit 
through the centre passage, and the manure channel flashed with 
water to the liquid-manure tank, so that the whole is with economy 
and expedition cleansed. The divisions in the feeding-byre will 
be fitted up, varying a little in size, so as to accommodate greater 
or lesser animals. Below each feeding-passage is carried a cold- 
air trunk, having openings in the passage covered by cast-iron 
gratings, as shown by the dotted lines on the plan, for admitting 
fresh air, and the whole rendered healthy by ventilators on the 
roof, as seen in the isometrical view, No. Ill,, Plate YIIL The 
building is also lighted by skylights in the roof. 

Above the forage-house is a granary, or store for oil and rape- 
cake, where it can readily be put dowu tu the cake-brmser in the 
forage-house below, or, if preferred,^ the bruiser can be placed in 
the granary, and this — ^with the turnip-cutter, straw-cutter, and 
corn-hruiser — can be driven by a connection from the engine. 

To the west of the feeding-byre Is the cow-byre, calf-house, 
and piggeries, which — with the mfii'mary, loose-house, and pota- 
to-house — form the south-west division of the steading; the 
cow-byre and piggeries being conveniently situated for the forage- 
house and steaming-house. The piggeries will be supplied with 
food from a feeding-passage, having swing-doors above the troughs. 
Should more accommodation be required for servants’ cows, it is 
proposed they should stand in the feeding-byre. 

The range to the west of the com-barn is occupied by sheds and 
courts for young stock, with a shed for lambing ewes or other pur- 
poses, tlie divisions being movable ; adjoining which is the poultry- 
nouses, which, with the bailiff^s house, ai’e situated in the west 
range, as being the most healthy position for a family, and the 
poultry having ready and free access to the stackyard, without 
coming in contact with the cattle. By some, the poultry-houses 
may be considered too small 5 but should they be reqiured larger, 
they can easily be extended further into tlie shed adjoining, and 
greater accommodation obtained. ^ ^ 

The steaming apparatus is supplied with the waste steam from 
the engine boiler; but when the engine is not in use, a smaller 
boiler will be used for the purpose, placed beside the larger one. 
The steaming-pans will all be maiie to revolve, and at once empty 
themselves into the barrows, by which the food is conveyed through 
the various passages. The system of boiling the food may be 
preferred by some, which coti easily be substituted for the steam- 
ing apparatus, by placing the flue in the east wall. Steam pipes 
may also be conveyed through below the floor of the feeding-byre, 
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below the animals^ if sucb be required, for the purpose of keeping 
the byre at a proper temperature during winter ; a system wnich 
has been adopted in several instances. 

In the implement-shed, adjoining the boiler-house, is a^ saw- 
wheel, driven by the engine, for the purpose of cutting any timber 
that may be required on the farm. Adjoining the engine-house 
is situated a double-action force-pump, which will be used for 
pumping the liquid manure over the dung, or forcing it from the 
steading for the purpose of irrigation, if such should be required ; 
and also for filling a large cistern with water, which is situated 
beside it for supplying all the places with water that require it, 
if such cannot be accomplished by gravitation from a spring on 
the farm. Mill-stones for grinding grain may also be erected in 
connection with the shaft of the engine which passes from the fly- 
wheel immediately below the floor of the sheaf-loft, where it does 
not interfere with any communication. 

It will readily be seen, by inspecting the plan JSTo. II. in Plate 
VII., there are no lofts above any houses where horses or cattle are 
kept ; and for the same reason the houses below the granary are 
placed in that situation. 

From this explanation — ^the specifications, plans, and isometrical 
view — trust the arrangement and construction of the whole 
apartments are suflSciently clear. It, however, may be necessary 
to state, that the height of all the two-story buildings is 16 feet to 
the top of the walls ; and all the other buildings of heights suffi- 
cient to afford health and comfort to the animals housed in them. 

Upon examining the isometrical view, No. III., Plate VIII., it 
perhaps may he considered that the buildings present a deficiency 
in architectural feature 5 but such in the present case is intentional ; 
as the arrangement of the plan, and construction of all the interior 
fittings, have been studied to be of the most perfect and substan- 
tial nature — such being indispensable to form a complete steading, 
and the necessary expense of which cannot be avoided. And as 
it was requisite that the estimate should be as limited as possible, 
I have deemed it proper to render the plan complete and substan- 
tial, without incurring any expense that might be avoided. 

I, however, do not advocate that farm-huildings should of 
necessity be plain, and devoid of architectural character ; for where 
money can be so expended, I consider it an improvement ; and 
such can easily be accomplished if required. 

I have not shown the position the farm-house should occupy in 
relation to the steading, as such, can only be properly determined 
from the nature of the ground on which it is about to be erected ; 
but I consider it should occupy a position at some little distance 
from the steading, and to the south-west of it, where there will 
be ready and convenient access from the kitchen-offices to the 
cow-hyre, calf-house, piggeries, &c., on tbe west of the stead- 
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ing; and sucli a situation will afford clear and airy grounds to 
the south and west fronts of the house. The bailiff’s house, with 
the labourers’ cottages, I would recommend to be placed at a con- 
venient distance from the fai’mery, and not in it ; and the reason 
why it is placed in it, was out of deference to the opinion of cer- 
tain members of the Society, who conceive it as a matter of 
importance to have the superintendent of the farm residing in the 
steading. When the cottages of the servants are placed at a 
little distance, their occupiers might have small gardens, and other 
conveniences, such as would render their dwellings comfortable 
and perfect. 

Various modifications might be made in the plan, without affect- 
ting its general usefulness; such as the carts might be placed 
under the granary, on the north side of the stable-court, and 
where they would be enclosed within the gates, and which plan I 
would prefer.' The smiths’ and carpenters’ shops, as also the site 
for a weighing-machine, might be chosen conveniently for the 
steading — when the former are required at a steading — but which 
are generally situate in a convenient part of the estate, or in a 
neignbouring village. A feeding-house for sheep, having open- 
boarded floors, and the manure passed and flushed with water to 
the liquid-manure tank, could be constructed at a convenient 
situation ; and such an arrangement was designed, but relinquished 
solely because it has not yet been adopted in general practice; 
Some desire a place for servants to sleep in above the hay-house 
or stable, in order to be near the horses during the night, which 
could be obtained above the hay-house in the present plan. 

SPECIFICATION, 

The following is an outline or general specification of the 
workmanship, and materials used, in constructing a farm-steading 
as the preceding, and which are considered sufficient in the pre- 
sent case, as a complete specification could not be made unless 
perfect working plans and detailed drawings were prepared. 

The whole surface for site of buildings will be properly drained 
to the liquid-manure tank. The tracks for foundations will be 
dug gut to the depth of 21 inches below the general level of the 

S round, or further if a sufficient foundation is not obtained. The 
oors for feeding-boxes to be dug out to the depth of 15 inches 
below the finished level of ground, and the yards to slope 12 
inches from the outside towards the centre. The areas for the 
different floors will be dng ont so as to allow the sleepers, pave- 
ment, or causeway being laid (generally) 3 inches above the 
ground-level. 

An the soil or other substance, arising from the excavations, to 
be removed as may be directed. 
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The liomd-maDure drains, as shown by the '^tted lines on the 

S laa, wifi be esiecuted with drain-tubes from , 4 to 8 inches 
lameter, glazed inside, having spigot and faucet foin^, fixed with 
Boman cement, and laid with a declivity of 8 indies to 10 feet- 
The walls wiU be founded with large flat-bedd^ stones, about 
8 indies thick, forming 6-inch scarcements on each side. The 
walls will be of good mhble-work, built crossband throughout, 
having a header, extending two-thirds through the wall, in every 
square yard, All the stones yull be laid on their natural beds, 
and the lime mixed with sharp pit or river sand, in propei* pro- 

E orfeions. The walls of all the two-story buildings, and riding- 
orse stable, wiU be beam-filled, close up to the sarking. The 
walls enclosing cattle courts will be 6 met high, and those of 
the piggery courts 4 feet high, and all coped fay a semicircular 
hammer^ressed cope. 

The engine-stalk will he built with stone to the height of the 
roof of the boiler-house, and above with circular brick-— the whole 
height being about 50 feet. The flue to be lined with firebrick 
to 3ie height of 12 feet from the bottom. 

The urine-tank will be 10 feet deep, arched over with brick or 
stone, and pointed with Boman cement inside, having an access 
at the top. : 

Tl^ ar^es of cart-Aed, cattle-sheds, and archways, 

wffl have a ^ipch chamfer taken off Ae angles. The door ana 
Ais, md lintels, wilt be^ droved on the ingoings ; 
teg^er^^^ Ihe various piers, arehes, gate-pillars, 
4^, vriii have a l|-mch droved mar^ on .^ch 
^batas comers built re^&rly ^ and.tiiha^ ‘^e 

w^' be'eatee^d with 
droved sicme 5 Ai<£, and droved stone troughs, constructed 

so as to admit of a flow of water throughout the whole. The 
cast-iron pillars supporting roofs, and all upright timber posts, to 
rest on large square stones. 

The air-trunfcs below passages will be built with stone, and 
covered with rough pavement, having openings for ventflation, 
covered with cast-iron gratings, as shown by the dotted lines on 
the plan. The urine channels in stables will be executed with 
droved stone, laid to a proper declivity. The cooler in steaming- 
house will be executed with droved pavement. The outside stair 
and plat to granary, above forage-house, will also be executed 
with droved stone. 

, Yentila^g flues will be carried up the inside of walls of stable, 
be joinw to the air-trunk communicating with the 
^tejiators (m top of roof, having openings, with iron vidi^> for 
the ventilation. 


imrs of kifehen,' i^adtery, and. pantry, in WlifiTa house, 
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tie floors of engme-house, boiler-housey steammg-house, 
poultry-houses, feeding passages in large byre, piggeries and 
calf-house, will be laid with parement. The stalls in large feed- 
ing-byre and cow-byre wih be laid with Forbes’s patent drain' 
pavement ; and all other places (not requiring to be laid with 
pavement) will be laid with composition, or good causeway, as 
may best suit their respective places. 

The safe lintels, where required, will be 1 inch in thickness for 
every foot of span, having 9 inches of wall-hold at each end, and 
be of the necessary breadths. The scantlings of main roofs will 
be 6| by inches, placed 18 inches apart from centres, set on 
wall-plates 7 by 1 J inches. The ties will be 6|- by 2^ inches, and 
the sarking f of an inch thick, and not exceeding 10 inches 
broad. 

The cast-iron pillars, for supporting roofs of feeding-byres, 
implement-shed, Ac^,, will he 6 inches diameter at bottom. The 
beams, be, ,12 by 6 

thosC'e^er 'm dotHe 

beams, each 12 by 6 incKes, and t^getW :i^th 14uch 

bolts. The beams for supporting floors io be 13 by fl inches mad 
will have 1 foot of wall-hold. The joisting for granaries^ &c., * 
where beams are used, will be 7 by inch% all placed IS niefees 
apart from centres, and laid on wall-plates 7 by 1|^ inches. The 
bridling joists for stair will be 3 inches tluck, and & same depth 
as joists. The joists will he covered with IJ-inch grooved and 
tongued fliooring. The two rooms in hailiflTs house, and com- 
bam, will have sleepers 61- by 2| inches, and 18 indues 
from centres, placed on sleeper walls, and covered mth flooring, 
as above described; and each place having wood flooring will 
have a skirting-board 6 by IJ inches. 

The exterior doors will be made of IJ-inch grooved, tongued, 
and beaded deal, not exceeding 6 inches broad, (in two leaves 
where necessary,) having three strong hack bars, and bung with 
strong crook and band hinges, and provided with proper locics or 
latches where required. Tmose for feeding-boxes to have a 
ventilator in ea<m. Tbe interior doors will be of f-wh deal^ 
executed in a similar manner*. , . , , _ 

The windows in ImliflTs hou^ will be 
hung, and glazed with second crown-^b& *8K 'i4^cws in 
ground-floor, generally, wiU have fixed frames passed with third 
crown-dla^J those of sta^^ will have opening boards one-third 
of the height from tibe hotfom; and those in granaries, &e., will 
be filled mth louvre boardings The roof-lights will be of cast- 
iron, glazed with unfinished plate-glass. 

The ventflators be stron^y framed up, and filled with 
louvre boarding on each side, and provided, with the best descrip- 
tion of apparatus for regulating the ventilation. , 
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The inside stair in bam will be framed with strong stringers, 
the treads being inches thick, and the breasts 1 inch thick. 

The ceilings of bailifif s house, riding-horse stable, and harness- 
room, will be covered with good split lath; and these ceilings, 
together with the walls of bailiff s house, engine-house, com-bam, 
granary, drying-room, riding-horse stable, and poultry-house, 
will have two coats of good plastei’, well rubbed in ; the ceiling 
of engine-house being arched with brick. 

The heel-posts of stables will be 7 inches square, having a 
chamfer taken off the angles, and secured to a runtree at top, 
7 by 2| inches. The tra vis-hoards will' be 1-^ inches thick, 
doweled on the joints, firmly fised to heel and head posts, and 
have a cast-iron cape. The mangers will be of cast-iron, or wood 
lined with zinc, of the most improved form. 

The harness-room will be lined on the walls with f-inch 
grooved, tongued, and headed deal, on grounds ; and both harness- 
room and stables will be fitted up with haniess-pins, &c., com- 
plete. The com-chests will be strongly framed up with l^inch 
wood, and provided with hinged covers, &c., and have a con- 
ductor from the granary above. 

The divisions of feeding-boxes in byre will consist of three 
strong rails, secured into the wall and to upright posts in front, 
and made movable. A strong rail will be placed along each side 
of the feeding-byre above the troughs, fixed to the divisions and 
cast-iron pillars. '• 

The troughs in feeding-boxes, piggeries, calf-honse, and sheds, 
will be made of IJ-Inch wood, strongly put together, and jointed 
with white lead ; those in feedmg-hoxes being supported on mov- 
able bearers, and straw-racks will be placed above those in sheds. 

The divisions in calf-house, and along the side of passage in 
piggery, will be fitted up with strong upright posts and sparred 
railing ; and the feeding passage in piggeries will have swing- 
doors opposite the troughs for feeding. 

The exterior gates and gates for courts will be framed and 
sparred in a substantial manner, hung with strong crook and band 
hinges, and have proper snecks or latches ; those in the exterior 
having good locks, &:c., complete. 

All the exterior wood-work will receive three coats of good oil- 
paint. 

The whole timber, where not otherwise specified, will be of good 
Memel timber, or red-wood plank and battens. The flooring 
deals and lining may be cut from white-wood battens. The finish- 
ings of bailiff's house will be of American yellow pine. 

ridges, piends, and valleys, will be covered with 5-lb. lead 
14 inches broad, and the gutters will be laid with 6-lb. lead, having 
proper runs and drips. Flashings and aprons of 5-lb. lead where 
required. 
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A cast-D'on cistern, to contain about 1500 gallons, will be placed 
adjoining the engine-house, from which f-inch pipes will be con- 
veyed for supplying the feeding-troughs, &c., and for flushing the 
urine channels — having all the necessary nose-cocks, &c., com- 
plete. The large cistern will either be supplied from the clean- 
water tank by the force-pump, or by gravitation from an adjoining 
spring. 

The roofs will have roans of 22 oz. zinc, and cast-iron con- 
ductors ; the water being conveyed to the clean-water tank by 
drain-tubes. 

The whole roofs will be covered with the best description of 
slating, the slates being procured from the best quarry. 

A probable estimate has been made from the plans by an 
ordained surveyor, and computed to cost about £2800, exclusive 
of carriages, and on the supposition that the stones can be 
obtained from a quarry on the estate. 


FINGER AND TOE IN TURNIPS. 

The follomng note, and relative list of queries, have been sent 
to the principal turnip districts ; and the Directors now avail them- 
selves of the Transactions to give them increased cii'culation, in the 
hope that farmers will readily communicate any information they 
may possess in reference to a subject of such importance : — 

“ Highlani) axd Ageiculttjeal Society, 
Edinburgh, 1st June 1852. 

Sib, — The Chemical Committee of the Society being desirous 
of investigating the subject of Finger and Toe in Turnips, the 
Directors have circulated the subjoined list of queries. 

It is intended that the answers shall apply, in so far as possible, 
to the results of the ensuing crop ; but some of the questions em- 
brace information derived from previous experience. 

The Directors trust that you will not only make your own re- 
turns as minute as possible, but induce your neighbours to com- 
municate their observations also; for this purpose additional 
copies of the queries will be furnished by me if required. It is 
hoped that the schedules will be returned to me by the 1st of 
November next. — I am, Sir, your most obedient servant, 

Jn. hall maxwell. Secretary, 

1. What is the variety of turnip affected ? 

2. What is the nature of the soil and course of cropping for the 

last seven years, and the rotation of cropping previously ? 
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3. State the date of sowmg, and the weather for two weeks 

before and after. 

4. State the kinds and quantities of manures applied, time and 

mode of manuring, and condition of farm-yard dung. 

5. State the date of &*st appearance of disease, and previous 

state of weather, 

6. State extent of disease ; if partial, can any reason be 

assigned ? 

7. Have insects been observed on the plant ? 

8. Has turnip been frequently cultivated on the same soil ; state, 

if you can, how often, and at what intervals, and whether 
the land has recently lain any time in pasture ? 

9. If lime has been used, state how long since ; to what crop ; 

in what quantity ; how applied ; and the results, 

10. Is the disease more prevalent where light manures have been 

applied, and has street dung had any effect on it ? 

11. Is the disease affected by the nature of the preceding crop ? 

12. Has the substitution of a potato or other green crop in the 

previous rotation rendered the land less liable to disease ? 

13. Is the land drained ; and if so, in what manner ? 

14. Has the field been recently subsoiled or deep ploughed, and 

what is the average depth you plough for a green crop ? 

15. Have you observed any effect produced on the disease, either 

by working the land when rather wet in winter, or by 
working it much during dry weather in spring ? 

16. Have you observed any effect produced by rolling down the 

drills after sowing ? 

17. Have you observed any effect from applying the dung to the 

stubble in autumn instead of in the drill ? 

18. Have you observed the disease affected by hand or by hoe 

thinning, or by thinning early, or when the plant is 
strong V 

19. Have you experienced any benefit from top-dressing the 

plants after being thinned ? 

20. Have you observed any difference on land which has been 

cut for hay and on land pastured, or on land pastured with 
sheep, and land pastured with cattle ? 

21. TVhat variety of turnips has been most subject to disease ; 

and whether does it prevail most among early or late sown 
turnips ? 

22. State any other observations on Finger and Toe that may 

occur to you,'”’ ^ 
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On the disinfectants APPLICABLE in VETERINARY PRACTICE * 
By Mr James Collins, V. S., Birmingliain. 

Revised by Mr Finlay Dun, V. S., Lecturer on Materia Medica, Veterinary 
College, Edinburgh. 

Disinfectants are of much service in arresting the develop- 
ment and extension of many diseases, but especially of those which 
are contagious or infectious — or, as they are popularly termed, 
catching. During the progi’ess of such diseases, there is produced 
in the body of the sick animal a morbid matter, which appears 
capable of exciting in healthy animals a similar disease. The 
manner in which such morbid matter gives rise to disease is 
not, perhaps, as yet very satisfactorily ascertained ; but the 
explanation first propounded by Liebig is now generally enter- 
tained both by chemists and pathologists. According to this very 
ingenious view, the contagious principle is believed to resemble 
those chemical substances which act as ferments — as yeast, ren- 
net, &c. The former of these, when mixed even in a very small 
proportion with starch, soon converts it into alcohol with evolu- 
tion of carbonic acid ; whilst rennet, when added even in very 
small quantity to milk, causes very speedily a coagulation of 
the curd or casein. An effect analogous to that of these ferments 
is produced in the living body by many poisons, as by the saliva 
of animals affected by rabies, or by decomposing organic matter, 
as illustrated by dissecting-room wounds, &c. 

Now, the poison of contagion appears to act in a similar manner 
to these ferments. Although often inappreciable in quantity, and 
not detectable by any ordinary methods of observation, it appears 
capable of causing great and rapid changes in the various tissues, 
both solid and fluid. These changes so alter the condition of 
parts as to interfere with healthy secretion and excretion, and 
thus disease occurs. In the case of many contagious diseases we 
have ample evidence of the transference of the (ferment or) mor- 
bid matter from sick to healthy animals, either directly or through 
the medium of fomites^ (substances which absorb apd retain con^ 
tagion.) Grlanders, for instance, is often caused, both in man 
and the horse, by the muco-purulent matter from the nostrils of 
a glandered horse coming in contact with a mucous surface, or 
the abraded skin. Mange and scab in sheep are often produced 
in previously healthy stock by contact with animals affected by 


* This essay obtained the Society’s medal in Dr George Wilson’s class of che- 
mistry at the Edinburgh Veterinary College. Another essay of equal merit, and 
for which a medal was also awarded, was written by Mr William Exibertson, V.S., 
Dalkeith. 
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these diseases ; and the same may he said of foot-rot and murrain 
— the latter of which is unfortunately, at present, very prevalent in 
various parts of Scotland. 

But there are other diseases in which the influence of contagion 
is less obvious than in these. It has often, for example, been 
exceedingly difficult to trace the origin of cases of the pleuro- 
pneumonia epizootic, though in most cases this disease is distinctly 
contagious; but in this and in other diseases the contagion is 
probably more powerful and indestructible than is usually believed, 
and hence not only produces its effects without the necessity 
of actual contact between the sick and the healthy animals, 
but is capable of maintaining its powers unimpaired for a con- 
siderable time, and when diffused to great distances. Nor is 
the power of contagion always confined to weak and diseased 
animals ; it often affects those previously in strong and vigorous 
health. From what has just been stated, it will be obvious that 
the disease-producing power of contagion varies almost indefinitely 
in its intensity in different diseases, and even in different cases of 
the same disease ; but it is in all cases capable of being greatly 
modified, and even entirely deprived of its injurious tendencies ; 
and we have now to notice by what means this may be best 
effected. 

There are various ways by which contagious diseases may be 
deprived of their self-propagating power. The most effectual of 
these are — strict separation of the sick animals from the rest of the 
stock, from the first onset of the disease until convalescence is far 
advanced; thorough ventilation, so as to dilute the contagious 
poison with atmospheric air to such an extent as to render it inno- 
cuous; attention to cleanliness, and the removal of excrement, 
litter, and all substances capable of acting ^sfomites^ to a distance 
from healthy animals; and the diligent and judicious use of disin- 
fectants. The first three of these measures do not come within 
the scope of the present essay, in which we must restrict ourselves 
to the subject of disinfectants. In the prevention of contagious 
diseases, these are effectual chiefly in two ways: — Ist, They 
mechanically absorb the contagious poison, whether gaseous, fluid, 
or solid ; and, 2d, They chemically combine with or decompose it. 
All disinfectants act in one or other, or in both, of these two ways. 

But disinfectants are advantageous not only in contagious but 
also in various other diseases, and in the cure of disease as well as 
in its prevention. They often combine the actions of deodorisers 
and of antiseptics, removing noisome odours, and preventing putre- 
faction, decay, and the evolution of gases injurious to health. 

We shall now proceed to notice, seriatim^ the various disinfect- 
ants applicable in veterinary practice; and, in compliance with 
the proposed subject, we shall discuss, as fully as our space per- 
mits, their mode of preparation, chemical composition, employ- 
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ment, and relative value. We shall notice first those which are 
chiefly mechanical in their action — as charcoal and lime; and 
afterwards those which are chiefly chemical in their action — as 
chlorine and sulphurous acid ; and shall keep together all the sub- 
stances which owe their action to the same or a similar ingredient. 

Charcoal^ as used in pharmacy and the arts, is of two 
varieties — vegetable and animal. Vegetable charcoal is prepared 
by the smothered combustion of various sorts of wood; animal 
charcoal, by subjecting animal matter — generally bones — to a 
similar process. Of the two varieties the latter is the more 
efficient as a deodoriser, as an antiseptic, and probably also as a 
disinfectant. It is capable of absorbing into its pores very large 
quantities of many different gases. It takes up about thirty-five 
times its volume of carbonic acid, and ninety times its volume of 
ammonia. From this great power of gaseous absorption, it is 
often useful for removing disagreeable odours, and counteracting 
contagious miasms. Before being used, it should be heated to 
low redness, and then scattered along the floors, and over the 
drains of stables and cow-houses, and, although its action is only 
mechanical, it proves a valuable adjunct to more active disin- 
fectants, by keeping the atmosphere of such places pure and 
healthful. 

Lime — or, as it is popular^ termed, quick-lime — is often used 
for disinfecting purposes, it is obtained by the burning of 
carbonate of lime, (limestone,) and the consequent evolution of 
carbonic acid gas, and has a greyish-white earthy appearance, 
and an earthy astringent taste. It has a very strong affinity for 
moisture, and, when spread in the houses of animals, keeps the 
atmosphere dry, and hence prevents putrefaction and the evolution 
of those gases so deleterious to animal life. In solution it is also 
used for washing the walls of stables and such places, and, 
besides keeping them dry, gives them an agreeable, cleanly 
appearance. 

Chlorine is a simple or elementary substance. At ordinary 
temperatures it is gaseous, of a greenish-yellow colour, possess- 
ed of intolerably suffocating properties, producing, even when 
inhaled to a small extent, violent coughing and irritation of the 
pulmonary mucous membrane. When pure chlorine gas is 
attempted to be inhaled, it causes sudden contraction of the 
glottis, and produces death from suffocation. If applied to the 
skin, it causes irritation, redness, and eruption. It is very soluble 
in water, which, at 60° Fahr., dissolves about twice its volume of 
the gas, and acquires its colour and odour. When such a solution 
is exposed to light, it is slowly changed into hydrochloric acid by 
the decomposition of the water, oxygen gas being given off. 
Chlorine gas has a specific gravity of 2.47. When exposed to 
a pressure equivalent to four atmospheres, it is condensed into a 
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yellow limpid liquid. ^ It has little attraction for oxygen, its 
principal chemical affinity being exerted towards hydrogen and 
metals ; many substances containing hydrogen take fire if brought 
in contact with it, a compound of hydrogen and chlorine (hydro- 
chloric acid) being formed. This affinity for hydrogen con- 
fers upon it the power of decomposing sulphuretted hydrogen, 
hydrosulphuret of ammonia, and ammonia — the three chief gases 
evolved from putrefying organic matters, and to which they owe 
their disagreeable odours, and probably also in great part their 
deleterious effects on animal existence. Chlorine, however, is not 
only effectual in decomposing such gases as are evolved from 
putrefying matters, but also possesses antiseptic properties, in 
virtue of which it prevents farther decay. Another and a very 
important property of chlorine, and one for which it is largely 
used in the arts, is its bleaching power. It destroys most 
vegetable and animal colouring matters very speedily, as well 
as completely and permanently. 

Chlorine may be generated by pouring any of the ordinary acids, 
as oil of vitriol, or strong vinegar, on chloride of lime, or com- 
mercial bleaching powder. The quantity of ingredients required 
will depend upon the size of the apartment. For one capable of 
holding six or eight horses or cattle, six or eight ounces (by weight) 
of chloride of lime, and the same quantity (by measure) of sulphuric 
acid, will suffice. The sulphuric acid should be diluted with half 
its measure of water, to which it should be added gradually, so 
as to prevent the evolution of too much heat. The chloride of 
lime should be placed in shallow earthenware or leaden vessels 
on the floor, in a central position, and the diluted acid poured 
upon it. Another, and a very cheap and simple way of preparing 
chlorine is, by pouring diluted sulphuric acid npon a mixture of 
common salt and black oxide of manganese. The gas is abun- 
dantly given off, sulphate of soda and sulphate of manganese being 
left. The quantity of materials to be used, in the same circum- 
stances as before, is from four to six ounces of common salt, the 
same quantity of black oxide of manganese, and six or eight ounces, 
by measure, of sulphuric acid, diluted with half its measure of 
water. Chlorine can also be prepared by the action of hydro- 
chloric acid on black oxide of manganese. This process is more 
expensive and troublesome than either of the others, and the gas 
is not given off abundantly, unless with the aid of heat. 

There are few disinfectants more convenient and more powerful 
than chlorine. Its potent effect on colouring matter, and on most 
kinds of disagreeable odours, and its power of preserving organic 
matter from decay, are properties which go far to establish its 
character as an excellent disinfectant. But we have still more 
decided evidence of its value in the extensive use made of it by 
medical in hospitals and prisons, and during the px'evalence 
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of most contagious epidemics. The most recent eminent writers 
on medicine and therapeutics also speak very highly of it. Pro- 
fessor Pereira, in his Elements of Materia Medica^ third edition, 
says : As a fumigating agent, disinfectant^ and antiseptic, 

chlorine, I believe, stands unrivalled.” There are, however, 
some cases, even of contagious diseases, in which the etfi- 
ciency of chlorine, as a disinfectant, is more than doubtful. 
Chlorine fumigations are apparently useless in preventing the 
progress of cholera and erysipelas. In Moscow, chlorine was 
extensively tried, and found unavailing, nay, apparently inju- 
rious in cholera. “ At the time,” says Dr Abbers, that the 
cholera hospital was filled with clouds of chlorine, then it was 
that the greatest number of the attendants were attacked. 
Some years ago, chlorine was tried at the small-pox hospital, 
with a view of arresting the progress of erysipelas ; all offensive 
smell, as usual, was overcome, but the power of communicating 
the disease remained behind.” — Pereira, Ojp. Cit p. 371. Facts 
of such authenticity as these seem to show that in the case 
of some diseases the efficacy of chlorine to arrest contagion is 
not so certain as was at one time believed. But though an 
unfailing power of destroying all contagions cannot be claimed 
for it, still we cannot doubt its utility in arresting the progress 
of most contagions; and it certainly should not be set aside, 
even in the case of those diseases in which its benefits appear 
doubtful, until it be proved to be of no effect, or a more efficient 
substitute be found for it. When large quantities of chlorine gas 
are to be liberated in a stable or cow-honse, certain precautionary 
measures must be adopted. All animals should be removed ; for 
the gas, as has been above remarked, is apt, when inhaled in an 
undiluted state, to produce serious irritation of the respiratory 
mucous membrane : metallic articles, and everything on which the 
gas might exercise its bleaching properties, should also be removed. 
All doors, windows, and such other openings should be closed, so 
as to prevent the escape of the gas ; but, nevertheless, as much 
light as possible should be admitted, since the action of the chlo- 
rine is thereby greatly accelerated. These measures being 
adopted, the place should be kept full of chlorine for several hours, 
but must of course be freely ventilated before animals are again 
placed in it. 

Chlorine water ^ when freshly prepared, may often be usefully 
employed as a disinfectant. It is got by saturating water with 
chlorine gas, obtained by any of the methods above noticed. 
Water, at the temperature of 60° F., dissolves twice its volume, 
and acquires the odour, taste, and other properties of the gas. In 
using this solution, it is either sprinkled over the floors, walls, 
mangers, and other parts of the building and furniture, or cloths 
saturated with it are suspended from various parts §1 the roof. 
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By the actioTL of the atmospherej the chlorine gradually libe- 
rated. The chief disadvantage of chlorine water isj that when 
kept, especially if exposed to sunlight, it is extremely liable to 
undergo a change, which is brought about by the chlorine uniting 
with the hydrogen of the water* 

Chloride of linie^ or bleaching powder, is one of the most con- 
venient and most commonly used of all the compounds of chlorine. 
It is prepai'ed by exposing slightly moistened slaked lime to 
chloiine gas, which is rapidly absorbed. During this operation the 
chlorine should not be added too rapidly, nor should the tempera- 
ture be too high. Chloride of lime is a soft white powder, having 
a distinct odour of chloidne, or more coiTectly of hypochlorous 
acid. It has a great affinity for moisture, is soluble in about ten 
parts of water, and, when dissolved, leaves a residue of hydrate 
of lime. The amount of chlorine obtainable from commercial 
chloride of lime is very variable ; but when it has been carefully 
prepared, it should yield at least thirty per cent. ^ The precise 
condition in which chlorine exists in this compound is not, as yet, 
clearly ascertained. Some believe it to be a compound of chlorine 
and oxide of lime ; but most consider it as a mixture of hypo- 
chlorite of lime and chloride of calcium. But whatever be the 
exact composition of chloride of lime, certain it is that it possesses 
in a marked degree all the propeiiies of chlorine. It decomposes 
sulphuretted hydrogen, hydrosulphuret of ammonia, and also 
ammonia; it neutralises carbonic acid, and absorbs moisture; 
arrests the putrefaction of animal and vegetable substances; 
destroys effectually fetid and unhealthy odours; and is, in the 
great majority of cases, a convenient and effectual disinfectant. 
Being now extensively prepared for bleaching and various other 

S oses, it can always be obtained at a very moderate cost, 
•e are various ways of using chloride of lime as a disinfectant. 
When an acid is poured on it, copious fumes of chlorine gas are 
evolved. When used in this way, the precautions recommended 
in the case of chlorine itself must be attended to. Another, and 
in general a more convenient way of using chloride of lime as a 
disinfectant, is in the state of a watery solution. This may be 
made of any strength to suit the circumstances. It may either be 
sprinkled over the apartment, or exposed in shallow vessels, or 
cloths saturated with it may be hung in suitable situations. The 
carbonic acid of the atmosphere, by combining with the lime, 
causes a gradual evolution of the chlorine. When thus liberated, 
slowly and in limited quantity, there is no necessity for removing 
the horses or cattle. vVe believe that, even when no disease is 
prevalent, chlorine should be used in this way much more gene- 
rally than it is, and that its employment, at short stated intervals, 
in stables, byres, and such other places, would be greatly con- 
durive to the health aud comfort of the inmates. 
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Chloride of soda is the active constituent of two well-known 
disinfectant solutions — Lalarraquds disinfecting liquor^ and Fin’- 
champs disinfecting liquor. The usual process tor preparing it Is 
as follows : — Take of carbonate of soda, 1 lb. ; distilled water, 48 
fluid ounces; chloride of sodium, 4 fluid ounces; binoxide of man- 
ganese, 3 ounces ; sulphuric acid, 4 ounces. After powdering the 
chloride of sodium and the oxide of manganese, put them into a 
retort, and add the acid previously diluted with 3 fluid ounces of 
the water and allowed to cool. Heat the retort, and pass the 
chlorine first through 5 fluid ounces of water, ana then into the 
solution of carbonate of soda. The change here occurring is some- 
what complex, and the precise composition of the resulting com- 
pound has not yet been determined. The most recent and gene- 
rally received view, however, is that it consists of one equivalent 
of hypochlorite of soda, one equivalent pf chloride of sodium, and 
two equivalents of bicarbonate of soda. The solution is colour*- 
less, has an astringent taste, and an odour of chlorine. It may be 
employed in the same manner, and for the same pui^poses, as 
chloriae of lime, and like it its efficacy depends chiefly upon its 
power of liberating chlorine. Although chloride of soda is more 
expensive and less generally used than chloride of lime, still some 
prefer it, especially when an antiseptic as well as a disinfectant 
action is required. This preference depends on the fact that when 
chloride of soda is used, chloride of sodium or common salt 
remains, which is more potent in preventing putrefaction than 
chloride of calcium, which remains when chloride of lime is 
used. We believe, however, that except when specially used 
as an antiseptic, this advantage of chloride of soda will be more 
than counterbalanced by the greater cheapness of the chloride of 
lime. 

The solution of chloride better known as Sir William 

Burnett's disinfecting fluids is largely used by many practitioners, 
and is strongly recommended by the Admiralty authorities. It 
may be prepared by heating metallic zinc in chlorine ; by distill- 
ing a mixture of zinc filings and coiTosive sublimate ; or, more 
easily, by dissolving zinc in hydrochloric acid. In the solid state 
it is white, translucent, and fusible ; very soluble in water, and 
exceedingly diliquescent. It consists of one equivalent of chlorine 
and one of zinc. The solution sold as a disinfectant contains 
twenty-five grains of the chloride in one fluid drachm of water, is 
colourless and inodorous, but has an astringent taste and action. 
It Is a po-werful antiseptic, and is consequently much used for the 
preservation of anatomical specimens. Although it does not 
evolve any odour of chlorine, it is a powerful deodoriser. But, 
whilst readily decomposing hydrosulphuret of ammonia and 
ammonia, it has little effect on sulphuretted hydrogen ; and, on 
this account, it cannot fail in some cases to be inferior, both as 
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a deodoriser, aud probably also as a disinfectant to the chlorides of 
lime and of soda. 

Sulphurous acid consists of one equivalent of sulphur and two of 
oxygen. It may be prepared in several different ways — ^by 
burning sulphur in air, or by deoxidising sulphuric acid by charcoal, 
copper, or mercury. The latter process yields the gas very pure, but 
is attended with considerable expense. The former is the more simple 
and economical. When sulphur is burned in air, 16 parts by weight 
of sulphur combine with 16 of oxygen, forming 32 of sulphurous 
acid. In the combination there is no condensation, and the gas is 
consequently very heavy. When fii*st given off it appears as a 
dense smoke or vapour of a white colour ; but, when collected and 
allowed to stand, it becomes colourless. It has the odour of burn- 
ing brimstone, and does not support combustion or respiration, but 
is irritating, corrosive, and positively poisonous. It is very soluble 
in water, and bleaches colouring matter. The colour, however, 
is not permanently destroyed as by chlorine, but can be restored 
by neutralising the acid. Sulphurous acid is a powerful antisep- 
tic, effectually preventing and arresting putrefaction and fermen- 
tation. As a deodoriser, it is, in most cases, at least as effectual 
as chlorine or any of its compounds, and is used in preference to 
them in many paper works and in other manufactories. Accurate 
experiments regarding its disinfectant powers are still much 
wanted;^ but, from its well-ascertained effects as a deodoriser and 
antiseptic, we have no hesitation in recommending it as a most 
valuable agent for preventing the spread of contagious diseases. 
We should, therefore, enjoin that it be repeatedly used in all 
places where animals suffering from any such diseases have been 
kept 5 that it be liberated in considerable quantity in the gaseous 
state ; that solutions of it be sprinkled throughout the buildings 5 
and that all rugs, horse-cloths, and other clothing, after being 
v^shed with soap and water, should be steeped for some time in 
diluted ^ solutions of the acid. From the irritant and poisonous 
properties of the undiluted gas, precautions similar to those men- 
tioned when speaking of chlorine must be attended to in using it. 

Sulphite of soda^ more correctly termed bisulphite of soda, 
consists of one equivalent of soda and two of sulphurous acid. It 
is prepared by passing well washed sulphurous acid gas through 
a solution of one part of crystallised carbonate of soda in two 
parts of water. The solution, as it cools, deposits crystals of the 
bisuipliite of soda — a white salt, having an acid taste and reac- 
tion and an odour of sulphurous acid. It has recently attracted 
much att^tion. ^ As an antiseptic, it has been used abroad for 
injecting bodies intended for dissection, A few grains, when added 
to a pmt or two of fermenting solution, very speedily stop the 
lermentafron. It has been administered with eminent success in 
hovan and tympanitis, both in man and the lower animals, and 
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probably owes its efficacy in these cases to the same power which 
it exerts in arresting ordinary fermentation. It has as yet been 
little used as a disinfectant ; but there is no doubt that if it were 
more generally known, it would be more extensively employed. 
In addition to its other advantages, it has that of cheapness ; and, 
as it is now largely prepared for the dyer, it can be readily got in 
any quantity. It owes its disinfectant, as indeed all its other 
properties, to its containing sulphurous acid. It is, however^ 
somewhat less powerful than the pure acid, its properties being so 
far neutralised by combination with the soda. 

Nitric acidj also called aqua-fortis, when anhydrous, consists of 
one equivalent of nitrogen and five of oxygen. The acid met 
with in the shops is a solution of this body in water. When nitric 
acid is to be used as a disinfectant, the best way of preparing it is 
to pour oil of vitriol upon an equal quantity of nitrate of potash 
(saltpetre.) The ingredients should bo in an earthenware vessel, 
which should be placed on a shovelful of hot sand. During this 
process the sulphuric acid unites with the potash of the saltpetre 
and liberates the nitric acid, which rises in vapour. Nitrate of 
soda serves the purpose equally well as nitrate of potash, and is 
somewhat cheaper and more economical. The quantity of the 
materials necessary for fumigating a building capable of conveni- 
ently holding six or eight horses or cattle is about two ounces 
(by weight) of the salt and the acid. The properties of nitric acid are 
well marked ; it has an intensely sour acrid taste, quickly turns 
the skin yellow, and readily corrodes the skin and other animal 
tissues. It has a great affinity for water, oxidises most of the 
metals, dissolves the greater part of them, and, at the same time, 
undergoes decomposition, nitric oxide gas being given off, which, 
combining with the oxygen of the air, forms suffocating ruddy fumes 
of nitrous acid. The corrosive action of nitric acid depends upon its 
affinity for water, its oxidising both the carbon and hydrogen of 
J the tissues, and so leading to the formation of carbonic acid and 
water, and its power of o;xidising and subsequently combining with 
the mineral matter of the tissues. To this power of oxidation 
nitric acid owes not only its properties as an active corrosive, but 
also, in all probability, its value as a disinfectant. The matter of 
contagion containing, like all other organic matters, carbon and 
hydrogen when acted on by this oxidising force, is altered in its 
composition, and thus deprived of its injurious effects, if not en- 
tirely, at all events to a great extent. Conclusive experiments, 
however, are still wanted to show the exact value of this substance 
as a disinfectant in different diseases, and also its efficiency as 
compared with other disinfectants. In the present state of our 
knowledge of this acid, and from its powerful effects on organic 
matter, both as a deodoriser and a corrosive, we must consider 
it as one of the most potent' disinfectants with which we are 
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acquainted. There are, however, some circumstances which materi- 
ally impair its utility, and circumscribe its use. It is so irritant 
and corrosive that, unless largely diluted with atmospheric air, it 
cannot be safely respired either by man or by the lower animals, 
and they must consequently be removed from any building that 
is to be filled with its vapours ; and farther, on account of its cor- 
roding effect on all metallic substances, such articles must also be 
removed. 

In referring to the acid disinfectants, we cannot pass hydrochloric 
or muriatic acid without a short notice. It consists of one equi- 
valent of chlorine and one of hydi’ogen, is prepared by the action 
of sulphuric acid on common salt, possesses all the characters of a 
strong mineral acid, has an acrid taste, a strong suffocating odour, 
similar to that of chlorine, and a corroding action on organised 
tissues. As a deodoriser and disinfectant, it is greatly inferior to 
chlorine, and some even deny altogether its power of destroying 
contagious miasmata. But from its undoubted effect in neutralising 
ammonia, and also from the chlorine it contains, we are disposed 
to believe that it possesses, although in a limited degree, the dis- 
infectant properties of chlorine, and those compounds of it which 
we have already noticed. 

Various metallic salts have been used as disinfectants. The 
acetate and seequichloride of iron — the former constituting, it is 
believed, the active ingredient of Ellerman’s deodorising fluid — are 
held in high repute by some. They cannot, however, be compared 
either with chlorine or sulphurous acid ; while, apart from all con- 
siderations of efficiency, their cost precludes their general employ- 
ment in veterinary practice. Sulphate of iron has also been re- 
commended, and sulphate of copper has its advocates. Several of 
the acetates of lead^ and also the nitrate^ have found favour with 
many. The nitrate of lead, in the proportion of one drachm to an 
ounce of water, constitutes Ledoyen's disinfectant fluid — a useful 
deodoriser, though not yet proved to be possessed of any power as 
a disinfectant. 

But besides chlorine and its compounds, the acids above noticed, 
and these metallic salts, there are also a good many other sub- 
stances which used to be considered as disinfectants, and which are 
sometimes erroneously considered as such even at the present day. 
Ammonia, vinegar, camphor, various of the odorous gums and 
balsams, are examples of such substances. These, however, cannot 
be considered as deodorisers, and still less as disinfectants. They 
do not absorb or decompose either odorous or contagious prin- 
ciples, but, by difiusing their own strong and often agreeable 
flavour, they only render the presence of such noxious principles 
less appreciable. They are thus productive of far more harm than 
good, tor the^ prevent man^ from perceiving the necessity for 
thorough ventilation and efficient deodorisers and disinfectants. 
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PROCEEDINGS IN THE LABORATORV. 

By Thomas Andebson, M.0., Chemist to the Society* 

NOTE ON THE ADULTERATION OP GUANO. 

In a former number of the Transactions of lie SocietjTj I 
published a variety of facts regarding the adulteration of guano 
which had come under my notice at that timCj and I supposed 
that I had then said enough to put farmers on their guard. Some 
facts, however, have recently come out, which lead me to suspect 
that adulterated guano is sold in Scotland to a much larger extent 
than is generally supposed. I say sold in Scotland ; for, so far as 
my present information goes, I have no reason to suppose that the 
actual adulteration is practised here — all the cargoes which I have 
been able to trace having been imported from different parts of 
England, where the adulteration seems to be carried on in a 
wholesale manner. 

The circumstances which induce me again to refer to the subject 
in the Transactions, arise mainly from a series of articles which 
have recently appeared in the Qosrdmeri Chronicle on low-priced 
guano. After pointing out (what ought to be familiar to every 
one) that no genuine Peruvian guano can be sold for under 
d£^9, 5s. per ton, the editor proceeds to refer to various cases in 
which guano has been adulterated, cautiously avoiding any impu- 
tations on individuals ; and among others, he says, We should not 
be surprised if a bad opinion were entertained of the cargo of the 
Pandora, Captain Jay, which loaded at the Mudhole Tier, and 
sailed for Berwick with 150 tons of guano in bulk.^^ 

The publrcaiaon of this article caused great excitement in Ber-» 
wickshire, and samples were sent to the laboratory, both by the 
owners of the cargo and by different gentlemen who had pur- 
chased quantities of it. These analyses of portions from different 
parts of the cargo all showed large adulteration, although the 
extent of adulteration varied in different portions, as might be 
expected, from the difficulty, or almost impossibility, of making a 
perfectly uniform mixture on the large scale. I give the results 
of three of these analyses. 


Water, 

Organic matter and ) 
Ammoniacal salts, { 


No. I, 
IS.05 

No. n. 
11.95 

No, ni. 
14.86 


35.32 

25.00 

22.84 

Phosjdiates, . . 


26.61 

25.32 

26.19 

Sulphate of lime, . 
Carbonate of lime, • 
Alkaline salts, 

ii 

14.18 

28.04 

21.32 

♦ 

» 

6.27 

j> 

8.80 

2.19 

6.55 

Sand, . 


4.57 

5.89 

6.05 



lOaOQ 

10.62 

loaoo 

, 8.90 

. lOOvOO 

7.59 
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• For comparison’s sake, I give the analysis of a good Peru- 
vian. 


Water, 12.16 

Organic matter, and ammoniacal salts, . . 53.51 

Phosphates, 21.89 

Alkaline salts, ...... 10.68 

Sand, ....... l.'rS 


100.00 

Ammonia, 17.50 


It appears, then, that the adulterated article in this instance 
contains a quantity of sulphate of lime, or gypsum, varying in 
different parts of the cargo from 14 to 28 per cent. In conse- 
quence of this addition, the percentage of ammonia is depressed 
from 17.5, the proportion found in genuine Peruvian, to 10,62 
and 7.59. On the other hand, the quantity of phosphates is 
higher in the adulterated than in the genuine guano ; and about 
5 or 6 per cent of sand is found, whereas the usual percentage is 
1.5, and it rarely exceeds 2. It is obvious, from the increased 
percentage of phosphates in these samples, that they have been 
adulterated with some material rich in phosphates. Thus, for in- 
stance, in the second analysis, the amount of gypsum and sand which 
form the adulteration, amount together to about one-third of the 
whole guano; or, in other words, such a mixture would be produced 
by adding one ton of foreign matters to two tons of guano. In 
doing this, however, the percentage of phosphates would be re- 
duced from 22, the normal quantity, to somewhere about 14 per 
cent. In this case, however, we find upwards of 25 per cent; and 
the necessary inference is, that out of that, 10 per cent have been 
added along with the other adulterating material. On considering 
the whole case, I am inclined to think that coprolites, either ground 
or dissolved in acid, have been employed to adulterate this guano. 
There is an article largely sold under the name of dissolved bones, 
which is really made from coprolites, and that I suspect to have 
been employed. Its composition varies very much, but the fol- 
lowing analysis, which I select at random from a number made in 
the Laboratory, may serve to represent its usual ingredients: — 


Water, 




16A6 

Organic matter, 




14.54 

Phosphates, . 



a 

30.20 

Snlphate of lime, 



a 

27.25 

Carbonate of lime, . 




8.45 





8.40 





100,00 

Ammonia, * % 

. 

. 


1.29 


Now, a mixture of equal weights of this substance, and of tlie 
Peruvian guano, of which I have given the analysis above, would 
have this composition ; — 
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Water, 

Organic matter, 



14.16 



84.04 

Phosphates, . 



26.04 

Sulphate of lime. 
Carbonate of lime, . 



^ 13.63 



. 1.72 

Alkaline salts. 



5.33 

Sand, , . 


«i 

. 6.08 

100.00 

Ammonia, 

. 

. 

. 9.40 


■wHcli bears a general resemblance to the adulterated samples* It 
is more than likely that the method of adulteration varies greatly, 
and that coprolites simply ground, and gypsum itself are used ; at 
all events, the latter substance is always present in considerable 
quantity* Now, such dissolved coprolites as that of which I have 
given the analysis, can be produced at a cost of about £3 per ton, 
and gypsum can be bought for £1, 5s. ; so that the depreciation in 
value is very great. But the adulterated guano was sold at 
£9, 10s., — the price of the genuine article ! 

Recent experience has shown me that considerable quantities of 
this sort of adulterated guano are imported into Scotland, or at 
least that attempts are made to import it, which, I have no doubt, 
are sometimes checked by analysis, but often, I fear, escape, owing 
to the negligence of buyers. The importation takes place entirely 
at the small seaports, and no case, so far as I know, has oc- 
curred at Edinburgh ; but a considerable number have occurred 
at other ports. In proof of this, I give here analyses which have 
been made in the Laboratory during this season from different 
places. I do not know whether or not the guanos analysed have 
been sold at the places mentioned, but they have been sent fe’om 
there for analysis, and ven^ likely the result may have prevented 
ef eoarse, I have no information on that point. 



Baaft. 

ArlKoatli, 

3t>QQbar. 

Brechin. 

Montrose.* 

Water, ^ . 

Organic matter and am-i 
moniacal salts, . | 

11.72 

16.40 

13.10 

13.60 

13.31 

1 86.28 

35.85 

26.28 

26.63 

V 22.94 

Phosphates, 

24.54 

2508 

28.35 

23.89 

24.49 

Sulphate of lime. 

12.90 

10.75 

20.67 

17.16 

20.76 

Carbonate of lime. 

... 

• — 

2.53 

8.67 

1.25 

Alkaline salts, 

11.29 

8.16 

6.49 

7.11 

5.45 

Sand, 

3.27 

5.31 

7.73 

7.94 

11.80 

Ammonia, 

100.00 

100.00 

100.00 

100.00 

100.00 

10.36 

11.04 . 

7.95 

7.80 

6.76 


^ It would be easy .to multiply, these analyses, but those I have 
given will suffice to show how very prevalent the practice of 
adulteration isj and to impress upon the practical farmer the 
importance of taking every precaution in the purchase of an 
article upon which so much of his success depends. 

* sample was sent from Montrose, but had been imported into Dundee. 
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ON DRAINING. 

By Mr Andrew Dowie, Factor, Blair- Adam, Kinross-shire. 

[Premium— The Gold Medal.] 

The property to which this report refers* is situated on the 
eastern slope of a hilly country, the altitude being from 400 to 
700 feet above the level of the sea, the climate cold and moist, 
the soil and subsoil composed chiefly of cold clay and sandy till, 
mixed with stones, and of a very retentive nature, with patches of 
moss from 3 to 7 feet deep intervening. At an early period — viz., 
from thirty to fifty years ago — the late proprietorf expended large 
sums in making most substantial sunk fences, in cutting deep 
drains in the hollows and across the declivities of the fields, and in 
otherwise improving the estate. The drains were cut deep, parti- 
cularly in the hollows, and filled with stones, and conduited in the 
bottom ; many of them, being still in good order, serving as leaders 
for the thorough drains ; and the sunk fences, also, are in general 
6 feet deep, serving as excellent outfalls. 

On the introduction of the Deanston system of draining, the 
proprietor was amongst the first in adopting it, and a considerable 
extent of drains was put in, at first filled with broken stones, and 
afterwards with horse-shoe drain-tile and wooden soles ; but, as 
was then customary, none were cut deeper than 2^ feet, until 
within the last three years, when a different, and what I consider 
a more perfect system of drainage, was adopted ; but before enter- 
ing on the details of the mode followed out, I would first beg leave 
to offer a few remarks on what I look upon as the very keystone 
of all drainage — viz., Outfalls, 

In commencing the drainage of a field, the first and most im- 
portant step to be taken is to secure, at whatever cost, a pro- 
per and sufficient outfall, for on this depends, in a great measure, 
the success of the subsequent operations. However well parallel 
drains may be executed, if proper attention be not paid to the for- 
mation of the outfall, the probability will be that the money 
will be expended to little purpose. 

It is no uncommon thing to observe an outfall led into a running 
stream or ditch, on a level with the bottom of it ; consequently, 
during the winter floods, the outfall, as well as the small drains, 
are often for weeks together under back-water. What then can be 
expected, but that the drains will soon get choked up, and the 
water again find its way to the surface ? 

Attention to outfalls and mouths of leading drains is, in my 
opinion, far too little attended to, not only in their formation, 


* Blair- Adam, the property of Admiral Sir Charles Adam, Lord LieutenaEt of 
the County of Kinross, and Governor of Greenwich Hospital. 

+ The late Right Honourable Lord Chief Commissioner Adam. 

TRANS. — OCTOBER 1852. 2 C 
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but afterwards in the total neglect of them, and not unfrequently 
in their being lost sight of altogether. 

In draining a field, no expense ought to be spared in bringing 
forward a sufficient level, so as at all times to keep tlie outfall 
clear of back-water ; and I would beg to suggest, that, on an 
estate where there is a considerable extent of drainage, the out- 
falls and leading drains ought to be put under the charge of 
an intelligent workman, who shall be furnished with a book con- 
taining a sketch of the outfalls and leading drains in each field, 
and these he ought to examine and clean out at least twice in the 
year — viz., in spring and autumn, and oftener when necessary. 

With these few preliminary remarks, 1 shall now proceed to 
report on the drainage of this estate, carried on under my inspec- 
tion and personal superintendence, containing the depth and dis- 
tance of the drains, the expense, the nature of the soil aud sub- 
soil, &c., and also a comparison between the different kinds of 
drain-tiles in use. 

The extent of the drainage having been considerable, I propose 
to select only four fields, as an average of the whole, and report on 
them separately ; viz : — 

No. 1 Field contains 35 acres imperial. 


2 

do. 

do. 

17 

do. 

do. 

S 

do. 

do. 

25 

do. 

do. 

4 

do. 

do. 

20 

do. 

do. 


With the exception of No. 1 field, it is not my intention to 
enter into a detail of the return on outlay, as I consider that the 
doing so comes more properly under the subject of the Improve- 
ment of Waste Land."” I shall therefore confine myself to the 
return from No. 1 field, which, as formerly stated, contains 35 
statute acres, and is intersected by a small watercourse, with 
about an equal quantity of ground^ — ^viz,, 17^ acres on each side 
of it. 

The soil of the whole of No. 1 field consists chiefly of a few 
inches of black or peaty earth, the subsoil a close retentive cold 
clay or till, and previous to draining produced rushes and other 
coarse grasses. 

This field was drained during the winter and spring of 1848, 
but as the opposite sides of the field were differently drained, 
both as to depth of drains and distance between them, and have 
also been under different modes of management since, I there- 
fore propose to report on each side separately, and shall begin 
with the southern half, bounded on the north'by the said water- 
course, along the bank of which, and at the distance of 5 yards, 
a main drain was cut, 3 feet deep, into which the small drains 
were led. In the bottom of this main drain a sole was laid, and 
a conduit built, 8 inches wide, by 10 inches high, and filled up 
with small stones to within 16 inches of the surface. The small 
drains were cut 2^ feet deep, and 18 feet apart, and laid with 
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a wooden sole 5 inches broad, and three-eights of an inch in 
thickness, and a common horse-shoe drain-tile 3 by 2^ inches. 
The cost of this part of the field was as follows, viz : — 

To cutting, laying, and filling in 660 chains of drain feet deep, at 

Is. 8d. per chain, ....... £55 0 0 

To 36,400 drain-tiles, at 26s. 6d. per thousand, carriage included, , 43 4 7 

To wooden drain-soles, at 20s. per acre, . . . . 17 10 0 

Cost of draining south half of No. 1 field, . . . . £120 14 7 

Being at the rate of, per acre, . . . . . . £6 17114 

Crop 1848, 

The field having been in oais the previous year, a second crop was 
taken after being drained, the ploughing and harrowing of which 
cost per acre, . . . • . . . . 0 10 0 

Seed oats per acre, . . . . . . .0126 

Yearly rent per acre previous to improvement, . . . 0 10 0 

£8 10 Sh 

Deduct produce of crop, being 4 qnarters per acre, at 16s. per quarter, 3 4 0 

Balance against improvement at Martinmas 1848, . . . . £5 6 54 

N,JB . — Straw allowed for cutting and thrashing. 

Crop 1849. 

The field in summer fallow, cost of ploughing and harrowing per acre, 110 0 
To 16 tons of manure per acre, at 4s. per ton, . . . 8 0 0 

^o 100 bushels lime, at 6d. per bushef, . . . . 2 10 0 

To grass seeds per acre, sown without a crop at Lammas 1849, . 0 12 0 

To yearly rent per acre previous to improvement, . . . 0 10 0 

Balance against improvement at Martinmas 1849, . . . £13 8 64 

Crop 1860. 

In hay, produce 24 tons per acre, at £3, 10s. per ton, £8 16 0 
Foggage, per acre, . , . . . 0 6 0 

£9 0 0 





£4 

8 

64 

To this balance falls to be added, for making hay per acre 

7 • 

, 

0 

6 

6 

Yearly rent per acre previous to improvement. 


• 

0 

10 

0 

Balance against improvement at Martinmas 1860, 

. 

. 

£6 

4 

114 

Crop 1861. 






To this balance falls to he added, rent per acre previous 

to 

improve- 




ment, 



£0 

10 

0 




6 

14 

Hi 

The field was sold by auction, for a second crop of 

£5 





hay, at, per acre, ..... 
Foggage, per acre, . , . , , 

15 1 




0 

5 0 

£6 

0 

1 

Balance in favour of improvement at Martinmas 1 861, 

• 

• 

£0 

5 

Ji 


The northern half of this field, as formerly stated, has been 
under different management in every respect. It is bounded on 
the south by the small water-course formerly alluded to, along 
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the northern bank of which, and 5 yards distant from it, the 
main drain was cut, 4 feet deep, and filled with stones, in the 
same manner as the one on the opposite bank, the small drains , 
being led into it, which were cut 3^ feet deep, and 30 feet apart, 
laid also with a wooden sole and horse-shoe drain-tile. The cost 
of draining this portion of the field was as follows, viz. : — 

To cuttiDg, laying, and filling in 360 chains of drain 3| feet deep. 


at 3s, per chain. 

To 2I36OO drain-tiles, at 26s. 6d. per thousand, carriage included. 

To wooden drain-soles, 20s. per acre, .... 

Cost of draining north half of No. 1 field, .... 

Being at the i^te of, per acre, ..... 

Cbop 1848. 

Add yearly rent per acre previous to improvement, 

To 100 bushels of lime per acre, at 6d. per bushel, carriage included. 

Deduct rent of field let for mowing crop 1848, at the yearly rent of £2, 13s. 
per acre, ..... 

Balance against improvement at Martinmas 1848, 

Crop 1849. 

Add yeaiij[ rent per acre previous to improvement. 

Deduct yearly reut of field in hay, . 

Balance against improvement at Martinmas 1849, 

Crop 1850. 

Add yearly rent per acre previous to improvement, 


£54 0 
28 12 
17 10 


Deduct yearly rent in hay, , . . . 

ISahmce i^;mn&t improvement at Martinmas 1850, 

Crop 1851. 

Add yearly rent per acre previous to improvement. 


Deduct yearly rent in hay, .... 
Balance in fiivonr of improvement at Martinmas 1851, 


0 

0 

2 

5 

£5 

14 

5 

0 

10 

0 

2 

10 

0 

£8 

14 

5 

3. 

2 

13 

0 

£6 

1 

5 

0 

10 

0 

£6 

11 

5 

2 

13 

0 

£3 

18 

5 

0 

10 

0 

£4 

8 

5 

2 

13 

0 

r-4 

16 

5 

0 

10 

0 

£2 

6 

5 

2 

13 

0 

£0 

7 

7 


I have thus shown that both portions of the field have, at the 
end of four years, fully repaid the whole of the outlay on the 
improvements, and, when let in pasture, will bring on an average 
15s. yearly per acre of more rent than what it brought formerly. 

In regard to the drainage of this field, it will be observed that 
the south division cost c£^20, 12s. 2d. more than the north. This 
sum might not only have been saved^ but also a much more 
effectual di-ainage obtained, had the same plan been followed as 
was done in the north division. 

In cutting the drains in the north part of the field, a thin bed 
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of gravel was gone through, at the depth of 3 feet from the 
surface, which completely secured the efficiency of the drainage; 
and had we stopped short at 2|- feet deep, the advantage of this 
gravel-bed would nave been lost, and thereby a greater emenditure 
incurred, as well as a much less efficient drainage. The south 
part of the field, although the drains are only 18 feet apart, yet, 
from being only feet deep, the ground in rainy weather is 
much sooner wet, and longer in drying, than the north portion 
of the field, where the drains are 30 feet apart, but are 3J feet 
deep. This, therefore, is a clear proof that deep drains, and widely 
separated, are not only cheaper, but much more efficient than 
shallow drains, however close together. 

The horse-shoe drain-tile and wooden sole, with which the 
whole of No. 1 field is drained, have now stood the test of four 
years, and continue to run as well as when they were first put 
in ; nor, except in one instance, has it ever been necessary to 
lift a single yard of drain, the exception being the giving way of a 
single drain-tile. 

No. 2 field contains 17 statute acres, and has been in pasture 
for the last thirty years, and being of a retentive subsoil, it was 
very much overrun with rushes — so much so, that it was neces- 
sary to mow them every year, for the purpose of keeping them 
down. As the field is situated not far from the mansion-house, 
it was resolved to drain it effectually. The soil, as formerly 
stated, was very close and retentive,*^ being a brown loam, the 
subsoil cold till, intermixed with stones. 

The drainage of this field was begun in the end of 184 j 8, and 
finished in spring 1849. The drains were cut 3-| feet deep, and 
15 feet apart ; and as the field was to be retained in pasture, the 
upper sod was kept entire, and laid aside, and, on filling in the 
drain, was replaced with the green side uppermost. 

Two kinds of drain-tile were used in draining this field, the 
one the common horse-shoe tile, with a clay or tile sole, the other 
a 2-inch tubular pipe, with a flat side or sole — the former laid with 
the two ends of the drain-tile meeting on the middle of the sole, 
the latter laid end to end, without anything to connect them. 
The cost of the whole was as follows, viz. : — 

To cutting, laying, and filling in 728 chains of drain Si feet deep, 
at 2s. per chain, ...... £> 1 ^ 10 0 

To 21,000 open drain-tiles, with tile soles, at £1, 13s. per thousand, 
carriage included, . . . . . . S4 13 0 

To 21,000 2-inoh tubular pipe, with flat side, at 27s- 6d. per thousand, 
carriage included, . . . . . . 28 17 0 

£136 ‘6 6 

Being at the rate of £8, Os. 4id. per acre. 

No main drains were required for this field, as the old drains, 
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formerly alluded toj were found to be in excellent order, and 
served as outlets. 

Althongh I cannot give a correct report of the return on the 
outlay, ye% from the superior quality of the grass now produced, 
and from the extra quantity of stock kept, I can confidently state 
that the return is not less than from 13 to 15 per cent. The 
rushes are fast disappearing, and white clover and other grasses of 
fine quality are taking their place ; and when once a top-dressing 
is applied, the pasture will be still further improved. 

So far as I am able to judge, I consider this field to be well 
drained, although, in my opinion, had the drains been cut 4 feet 
deep, and 21 feet apart, the cost would not have been greater, and 
the drainage more effectual. In a subsoil of clay or till mixed 
with stones, such as this field is composed of, I find from observa- 
tion that the deep drain draws better than the shallow one, in 
consequence of veins of sand being more frequently to be met with 
nearer the bottom than the surface. 

With regard to the kinds of drain-tiles used in draining this 
field — ^viz., the common horse-shoe tile, with a tile sole, and the 
tubular pipe laid end to end — I am inclined to give the preference 
to the Conner. In no ease has it been found necessary to lift any 
portion of drain laid with common tile and sole ; but where the 
tubular pipe has been used, it has frequently been necessary, from 
the bui*sting of a drain, to examine what was wrong, when it was 
invariably found that the one end of a pipe had sunk or slipped 
past its neighbour. I am therefore decidedly of opinion that no 
pipe drain-tile, whether round or with a flat side or sole, ought to 
W laid without a collar ; but on this I will enter more fully in a 
subsequent part of my report. 

No. 3 field contains 25 acres, and has been under white crop for 
the last two years, having been trenched and drained during the 
winter of 1849 and spring of 1850. It is, however, my intention 
to confine myself to the drainage, and the effects of it on this field, 
simply rea}arking that the returns from both crops were quite 
satisfactory, yielding a clear return of upwards of 18 per cent on 
the outlay. 

The soil of the greater part of this field, with the exception of 3 
acres of moss, is a brown loam, the subsoil cold retentive clay 
mixed with stones, the whole being very wet and swampy, an^ 
nearly impassable at all seasons of the year, the pasture coarse 
and scanty, and the annual rent about 10s. per acre. 

A hollow runs from east to west through the centime of the field, 
the land rising both to the north and south sides of the hollow. 
After securing a sufficient outfall by cutting a new water-course 
at the bottom of the field, a main drain was carried along the said 
hollow, cut 5, and in some places 6 feet deep, the bottom of the 
drain being mostly on the solid rock. Indeed, in some places the 
had to be cut out, so as to insure sufficient depth. This 
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main or leading drain was filled with stones. First a strong con- 
duit was built, 12 inches wide and 16 inches high, and then filled 
with stones to within 16 inches of the top. Into this main drain 
the whole drainage of the field was led, emptying at one mouth, 
which in wet weather forms no inconsiderable aischarge. 

The small drains, which are all led into this main drain from 
north and south, were out 4 feet deep, with the exception of the 3 
acres of moss, in which the drains were cut 5 feet deep, in order to 
get through the moss. The distance between the drains is 7 yards, 
or 21 feet. The mossy part of the field was laid with wooden soles, 
5 inches broad and three-eighths of an inch thick, and the drain- 
tile used was the common or horse-shoe tile, 3 by 2^ inches. The 
remainder of the field was laid with pipes, both round and flat-sided, 
and 2 inches in diameter, both kinds having collars, the round 
pipe haying a round collar, and the flat-sided pipe a collar of the 
same shape ; and where the bottom of a drain was soft, a wooden 
sole was also used. This field I consider to be the most perfectly 
drained of any one on the estate. No. 4 field excepted ; and I do 
not hesitate to affirm that, although 2 ^ or even S feet drains had 
been put in only 12 feet apart, the land would never have been 
in the same state. 

The reason of this is obvious from the depth of the drains, the 
last 6 inches being through sand and gravel. The moisture is 
completely removed, and in consequence the lands have acquired a 
firmness and solidity which never would have been the case had 
the drains been ebber, and ever so close : the plough now does its 
work with the greatest ease, the horses moving as steadily as if 
walking on old infield land, where formerly neither man or beafit 
could approach. The following is the expense of the drainage of 
this field : — 

To cutting, laying, and filling in 787 chains of drain, 4 

feet deep, at 2s. per chain, £78 14 0 

To 5350 common drain-tiles, at 22s. per thousand, . . 5 17 6 

Drain-soles for do., (wood,) 8 0 0 

To 20,000 flat-sided 2-inch pipe-tiles, with collars, at SOs. per 

thousand, 30 0 0 

To 20,000 round 2-inch pipe-tiles, with collars, at 2Ss. per 
thousand, . . ..... 28 0 0 

£145 11 8 

Being at the rate of £5, 1 6s. 54d. per acre. 

No. 4 field contains 20 acres, and in point of soil and subsoil 
is very similar to the former field, about 8 acres being moss, the 
soil of the remainder being a brown loam, the subsoil clay and till 
full of stones, the mossy part producing bent, ling, and other 
coarse grasses, the hard land being covered with rushes, and the 
annual rent 10s. per acre. 

The whole field was drained and trenched during the winter of 
1850, and spring 1851, and sown with oats, with 2 cwt. of guano per 
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acre applied. The crop turned out well; and although 1 cannot 
state the return positively, yet I am confident that it is not under 
50 bushels per acre. 

The drains on the mossy part of the field were cut 6 and 6 feet 
deep, and 21 feet apart, quite through the moss, into a bottom of 
sandy till, and laid with wooden soles and common drain-tiles ; 
those on the hard land cut 4 feet deep, and 21 feet apart. The 
main drains were cut 6 feet deep, and in the moss were laid with 
a wooden sole 12 inches wide and three-fourths of an inch thick, 
and main-drain tiles 10 by 8 inches ; the main drains through the 
hard land were filled with stones, in the same manner as No. 3 
field. The small drains were laid with l-|-inch and 2-inch round 
pipe, and also 2-inch pipe, with fiat side or sole, the whole with 
collars. 

Although it is not customary to use collars with flat-sided pipes, 
the flat side being meant as a substitute for a sole, yet, having 
frequently experienced the disadvantage attending the laying of 
pipes end to end, without anything to connect them, I ordered 
collars to be made with flat sides, to suit the flat-sided pipe, and 
used in order to prevent the accidental stoppage of the drains by 
the pipes slipping past each other. The following is the cost of 
the drainage of this field, viz. : — 

To cutting, laying, and filling in 650 chains of drain, 4 feet 

deep, at Is. 9d. per chain, ..... £B6 17 6 

To 14,300 common drain-tiles, at 22s. per thousand, . 15 14 7 

To Drain soles for ditto, (wood,) 8 0 0 

To 10,000 flat-sided 2-inch pipe, with collars, at 28s. per 

t^nsand, 1400 

^ To 7000 round 2-inch pipe-tile, with collars, at 26s. per 

thousand, 0 2 0 

To 4500 pound H-inch pipe, with collars, at 24s. per 

thousand, 5 8 0 

£109 2 1 

Being at the rate of £5, 98, Id. per acre. 

I have only further to observe, that the drainage of this field was in 
every respect as complete as that of No. 3 field. Not a drop of water 
is to be seen on it ; and at present the horses and carts are going 
over it, removing the crop, where formerly it was impossible to 
cross at siiiy season. In the several accounts for cutting, laying, 
and filling in the small drains, the cost of the main drains is 
included, and also that the length of the horse-shoe and pipe 
drain-tiles was 14 inches. 

I have selected and reported on four fields on this estate, as I 
consider that they represent the average of the drainage — the 
drains varying from 2| to 4 feet in depth, and from 15 to 30 feet 
apart. A very considerable extent of drains has also been put in 
by the tenant-farmers on the estate, from 3 to 4 feet deep, and 
from 15 to 24 feet apart — the tenants paying a per-centage on the 
outlay, and performing the carriages at their own cost. ^ 
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It now only remains for me to submit the conclusions I have 
arrived at, so far as practical experience guides me, in regard to 
what I consider the proper depth which drains ought to be cut, as 
well as the distance between each ; and also what I consider the 
best kind of drain-tile, keeping in view the expense, as well as the 
efficiency, of the kind most proper to be used. 

It would now be a waste of w'ords to discuss the question of 
shallow and deep draining, which I regard as having been 
already satisfactorily solved. The results on No. 1 field are a 
clear proof that drains cut 2 ^ feet deep are a waste of money, 
not serving the purpose intended ; for, had the south half of this 
field been drained in the same manner as the north half, not only 
would the sum of <£^20, 12s. 2d. have been saved, but the field 
would have been much more effectively drained. 

As formerly stated, the portion of the field with the 2^-feet 
drains is much sooner wet, and is longer in drying, than the 
opposite side of the field, where the drains are cut 3^ feet deep 
and SO feet apart. Water is never seen on the one side, although 
the soil has never been broken up ; but after a heavy fall of rain, 
it is no uncommon thing to observe water standing on the other 
side, although it has been broken up, summer fallowed, and is now 
after a crop of hay. 

Before commencing the drainage of a field, I would recommend 
the sinking of a number of pits, and thereby ascertain the nature 
of the subsoil. It will generally be found that, in almost every 
clay or tilly subsoil, veins of sand and gravel are much more fre- 
quently to be found at from 3 to 4 feet than at 2^ feet deep. To 
this I have paid particular attention, and I have invariably found 
it to be the case, I have therefore, for the last two years, cut 
no drain less than 4 feet in depth, and generally 21 feet apart ; 
and on no account would I recommend drains at that depth to be 

? laced more than 30 feet apart, unless in a very open subsoil, 
fo. 3 field is also a proof of the benefit of deep drains. Had the 
drains in it been cut only 3 feet deep, the drainage in a great 
measure would have been incomplete, the last foot liaving 
secured the drainage, from its being composed chiefly of veins of 
sand and gi'avel. lam therefore decidedly of opinion, that drains 
cut 4 feet deep, and from 21 to 27 feet apart, will never fail in 
securing a permanent and most effective drainage. 

With regard to the main or leading drains on this estate, the 
greater part of them were cut wide, and from 6 to 12 inches deeper 
than the longitudinal drains, laid with a wooden sole across, except 
on rock ; substantial built conduits, from 8 to 12 inches wide, and 
from 12 to 16 inches high, with a cover, and filled with small 
stones above to within 16 inches of the surface ; and in moss, 
where stones cannot -be so well applied, main-drain tiles of a 
large size were used — being 10 by 8 inches, with a wooden sole, 
12 inches broad by 3-4ths of an inch thick. 
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The following are the kinds and prices of drain-tiles most in 
use in this district — ^viz,, The open or horse-shoe drain-tile, 3 by 
2^ inches, with a clay or tile sole, costs 32s. per thousand* The 
same kind of drain-tile with a wooden sole, 5 inches broad and 
3'8ths of an inch thick, about the same price. The drain-pipe, 
with a flat side or sole, 2 inches diameter, with a collar, costs 28s. 
per thousand. The 2-inch round pipe and collar, 26s., and the 
1^-inch round pipe, 24?s. per thousand. I may also mention, 
that in 1851 I caused a quantity of socket drain-tiles to be 
made, the one end of which is formed like the wide end of a 
trumpet, the other rounded off so as to insert into the wide end ; 
but not as yet having had a trial of them, I cannot say how they 
will answer. I am rather of opinion that they will not suit the 
' purpose so well as the round pipe and collar ; for in the event of 
one part of the bottom of a drain being softer than another, the 
weight above may press so as to cause the one end to lose the 
catch of the other. However, as no collar is required, the cost 
will be less. 

Of the diflerent kinds of drain-tiles in use, I prefer the round 
2-inch, and l^-inch pipe with collar. They are not only cheaper 
than tiie other kinds, but they lie moj’e secure, the pressure being 
equal from one end of a drain to the other. Round pipes with a 
flat side, I believe, never were intended to be laid with collars ; 
nor did I ever see them used, except on this estate. It was in 
consequence of observing the ends occasionally slip past each 
other, that I ordered collars with flat sides to be made to suit them ; 
but they are neither so easily laid, nor do they lie so well, as the 
round pipe and collar, and are also more expensive. I there- 
fore cannot recommend them. The open horse-shoe drain-tile, 
wlA a- tile sole, as well as with a wooden sole, in moss, if properly 
nas&es an excellent running drain, only inferior to the 
round pipe with collar, which, so far as I am able to judge, is pre- 
ferable to any other kind in use. 

Main-drain tiles are used of all sizes, both open and round ; 
but for main drains I prefer a well-built stone conduit, except in 
mossy soil, when I prefer the large open tile and wooden sole. 

I now beg to state in a few words the conclusion I have come 
to, that no drain ought to be cut of less depth than 4 feet, nor 
wider apart than 30 feet, except where the subsoil is very open ; 
that on most soils, 4 feet deep drains, placed from 21 to 27 feet 
apart, secure the most perfect drainage ; and as regards the ex- 

S ense, drains so put in are as cheap, if not cheaper, than 2^-feet 
rains placed 15 feet apart, in consequence of the saving on drain- 
tiles, And further, that the round li and 2 inch pipe, with a 
collar, are not only the cheapest, but also the best kind of drain- 
tiles in use. 

In connection with the very important subject of drainage, I 
trust that it will not be considered out of place to take notice of 
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the very great exertions that have been made in this country, 
both by "landlords and tenants, in removing superabundant mois- 
ture from the soil ; and especially, during the last few years, a 
great stimulus has been given to drainage in consequence of the 
grant by Government for that purpose — a grant which has been 
of very great benefit to the country in general, and to the pro- 
prietors of the soil in particular. 

But, irrespective of the Government grant, a landlord cannot 
expend money in any manner, where remuneration is more cer- 
tain, than in improving his property by draining ; and I cannot 
too strongly recommend the system adopted on this estate, as well 
as on many others, viz., for the landlord to advance the money for 
drainage, the tenant performing the cannages, and paying a per- 
centage on the outlay. To landlord and tenant, I look upon the 
benefits arising from the adoption of this plan as mutual ; to the 
landlord, in giving him an interest in seeing the drainage effici- 
ently and permanently^ as well as economically performed, and 
at the same time securing to him a fair return — generally 5 per 
cent — on his outlay; to the tenant, in husbanding his capital, 
and placing it in his power to apply it in manuring, liming, and 
otherwise improving his farm, as well as keeping up a sufficient 
stock of cattle and sheep. 

It is well known to every one connected with the soil that un- 
drained lands can never pay ; on which account it often presses 
heavy on a tenant, when lie is obliged to sink his capital in 
thorough-draining his farm. It therefore need not be wondered at 
if he does so in the easiest and cheapest manner, to serve his 
purpose during the currency of his lease, which is all he needs to 
care for. But in the landlord allowing such a system to be pur- 
sued, it is generally found that, on the commencement of a new 
lease, the same process has to be repeated, and the same expense 
incurred by a new tenant ; whereas, had the landlord advanced 
the money, and the tenant paid a per-centage on the outlay, their 
interest in effecting a permanent drainage would have been identi- 
cal; and, on a renewal of the lease, the landlord, in all pi-obability, 
might look forward to at least 10 per cent of increase on his 
former rent. This, to my certain knowledge, is by no means un- 
common. 

In closing this short, and I fear but imperfect report, I would 
beg to, repeat, that the formation of outfalls ought to be the 
primary object with every one who undertakes the drainage of 
land, which, if properly attended to, and with drains cut 4 * feet 
deep, and from 21 to 27 feet apart, cut straight, even in the sides 
and bottom, and laid with 2-inch pipe-tile and collar, will, I am 
fully satisfied, secure a complete and effectual drainage. I, of 
course, do not mean to recommend the practice to be adopted as 
a uniform rule in every case-— very much depending on the nature 
of the subsoil, in regulating the depth and distance between drains — 
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but I do not hesitate to affirm that the system of drainage I have 
recommended will be fortnd applicable to nearly two-thirds of the 
undrained lands of this country. 


On the COMPARATIVE ADVANTAGES of FIXED and PORTABLE 

STEAM-POWER, as APPLICABLE to the PURPOSES of a FARM. 

By Mr James D. Fergdson, ByweU Castle, Newcastle-upon-Tyne, 
formerly Agricultural Engineer in Glasgow. 

[Premium — ^The Medium Gold Medal.] 

The writer, in stating his observations in reference to the com- 
parative advantages of fixed and portable steam-power, as appli- 
cable to the purposes of a farm, believes he will best convey his 
opinion in respect to them by dividing this paper into four sec- 
tions — viz. : 

1. Steam applied to the plough. 

2. Fixed steam-power applied to thrashing-machines, turnip 

and chaff cutters, 

3. Portable steam-power applied to do. do. 

4. Portable horse-power applied to do. do. 

Steam-power applied to the plough is, the writer believes, of 
very recent origin, and, so far as he is aware, the first attempt on 
a large scale was made some years ago in Lochar moss, near the 
town of Dumfries. On that occasion many thousands were wit- 
nesses of the exhibition, and the writer happened to be one of the 
number, whose opinion, like many others, in respect to the utility 
or general advantage of the steam-plough, was by no means favour- 
able. There wae evidence, certainly, of a curious and most inge- 
nious piece of mechanism, not only in the engine and its connec- 
tions, but in the working of the plough ; which, however, went but 
a short way as compensation for the many defects which appeared 
in the working of both. 

On the whole, it was the general opinion at the time that it did 
its work very imperfectly ; and, in consequence of the many ob- 
structions in the soil which it met with — the iron belt which pulled 
the plough being continually breaking, as well as other parts of the 
machinery, and, consequently, much time being lost and expense 
incurred in making repairs — it is the deliberate opinion of the 
writer that, except for large level tracts of moss or bog, or for large 
enclosures on extensive level or carse farms, where there are no 
obstructions in the soil to hinder the free working of the plough, 
it cannot be brought into general use for the majority of tenants, 
esj^ially as the great weight of the -engine, as well as its expense, 
will eodstantly operate to its disadvantage ; for if the engine is 
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fixed in the middle, or at one end of the field, and the plough or 
ploughs pulled by flexible iron belts similar to the one exhibited 
near Dumfries, it (the engine) will necessarily be expensive, as it 
must of necessity be heavy to resist the lateral pressure ; and if 
the engine is made to travel with or in company of the plough, 
which may be done on dry ground, two or probably three horse power 
would be expended in dragging the engine itself. All these would 
materially operate against its general application. In a district of 
country, however, where there are large enclosures and extensive 
carse farms comparatively level, of loamy or clayey soil, and no 
likelihood of the plough meeting with any formidable obstruction 
in the subsoil, a steam plough might, the writer is positive, be in- 
troduced, and advantageously employed, on the principle of the 
portable steam engine for thrashing, the proprietor of the engine 
and plough hiring them out from time to time to parties — he 
charging a certain amount per day or per acre, according to the 
quantity ploughed, the tenant affording fuel or not, as the case 
might be. 

He would feel very sorry to discourage any invention, by which 
the labour of cultivation to the farmer would be cheapened ; but 
as respects the application of steam to the working of the plough, 
he has, like many others, his doubts of its ever being of general 
advantage to the majority of tenants. 

Steam-power, however, both fixed and portable, is and may 
further be of the greatest advantage to tenants, in driving thrash- 
ing-machines, chaff and turnip cutters, &c. ; and first, in respect 
to steam-power, which in the end (compared with a portable 
engine) is not only for farmers of moderate or large extent the 
cheapest, but steadiest and best. The writer believes himself to 
be in a position, if not satisfactorily to prove this, at least to give 
a very decided opinion in reference to it, more especially as it has 
been his lot not only to attend to various kinds of thrashing-ma- 
chines driven by horse-power, as well as by fixed and portable 
steam-power, from a portable one driven by four horses, up to one 
of twelve-horse power worked by a high-pressure steam-engine, 
and not only had to feed these machines, but occasionally to at- 
tend in the corn barn, as well as to assist in bottling or taking 
away the straw. He therefore had the fullest opportunity, from 
several years’ severe practical experience, of observing the advan- 
tage and disadvantage of these powers, when applied to thrashing- 
mills. 

There can scarcely be two opinions in respect to fixed steam- 
power being decidedly the best for all corn farms of moderate ex- 
tent — of say 100 acres or upwards ; and his opinion is founded on 
the following observations ; A high-pressure engine, of four-horse 
power, which is sufficient for a farm of 100 acres, can now be ob- 
tained, with boiler and connections, for £ 90 ; and although an 
engine-house, with a chimney of considerable elevation, is abso- 
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lutely necessary, yet the expense of all these, when compared with 
the inconvenience and disadvantage of a portable engine for a farm 
of the size stated, is actually not worthy of consideration. A fixed 
engine, under cover, is easily kept and attended to, at the rate of 
about fid. per day for oil and grease, &c., and is, of course, per- 
fectly steady in its movements when working ; while a portable 
engine, on the contrary, is often the very reverse, being fixed on 
four wheels ; and this of itself is of much importance to notice, 
and, at any rate, it is generally more expensive for maintenance in 
tear and wear, &c., and also for oil and grease, in consequence of 
its exposure to all weathers, being generally put down at the barn 
door while working. 

It is always a matter ol considerable importance to the indus- 
trious tenant, that he should have it in his power to turn his ser- 
vants to some in-door work during stormy weather, when it may 
be improvident to send men and horses into the fields ; but if he 
has a good thrashing-mill, and a fixed engine to drive it, he can 
never be at a loss in the winter season. He is then comparatively 
independent. He can get up his steam by daylight in a winter 
morning, and by thrashing a whole day at once, (as every good 
managing tenant should do, to save fuel in raising the steam,) 
he procures not only abundance of fodder for his stock, (which, if 
stored carefully, will keep fresh a considerable time,) but a large 
quantity of grain, which, if need be, he can store past, to meet a 
rising market* 

The tenant, however, depending on a portable engine to drive 
his thrashing-mill, is often not in such a favourable position as his 
neighbour, having a fixed one of his own. These, in England, are 
generally kept by parties in the district, who hire them out to 
tenants at so much per day, or at the rate of so much per bushel, 
or other m^isnre, according to the kind of corn or length of straw 
which is thrashed. The engine is generally of four or six horse- 
power, and is fixed on a carriage having four broad wheels. When 

farmer requires the use of this engine, it is necessary that he 
give notice to the owner of it a few days before it is wanted, and 
then send two horses (sometimes three are necessary) to drag it 
the evening before it is wanted, or early on the morning it is to be 
at work, in order that there may be sufficient time to get up the 
steam. It is generally set down at the outside of the barn door, 
and the thrashing-mill driven by a long belt from the fly-wheel of 
the engine, put over the pulley or sheave of the drum. It is, 
however, a complaint almost universally made, that in consequence 
of the engine being fixed on a wheeled carriage, it works usually in 
a very unsteady manner; and it is not uncommon that derange- 
ment and breakage of the thrashing-mill takes place, as well as 
sometimes of the engine itself. 

There are other serious objections to a portable steam-engine ; 
and, first, the risk of fire by sparks flying about, (which can 
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scarcely be avoided, although some of them are encased in sheet 
iron) ; and this of itself is a great objection to its use. Another 
and serious complaint is, the great inconvenience a tenant is some- 
times put to (especially when markets are looking up) in not get- 
ting the engine on the*^ day he wants it ; for if only one is kept in 
the district, (and in some districts two would not pay,) there is 
often such a demand for it, that four or five, and even sometimes 
six days’ notice, require to be given before the use of it can be 
obtained ; and it not unfrequently happens that, before a tenant 
can get his corn thrashed and ready for the market, grain has 
again fallen in price. 

This the writer has sometimes noticed, and with regret observed 
the great hindrance it often was to the industrious tenant making 
the most of his corn crops when markets were rising, whereas, had 
he had a fixed engine of his own, as, in the opinion of the writer, 
every tenant possessing a corn farm of 100 acres and upwards 
should have, (if water, which is the cheapest of all power, cannot 
be obtained,) he would always be in a position to catch a favour- 
able market for his grain, and this of itself would go far, even 
sometimes in one season, to counterbalance the rate of interest on 
the original price of the engine, and buildings connected with it, 
even although he should build them himself. The writer remem- 
bers at one time of a tenant "(he having a farm of considerable ex- 
tent, but no thrashing-mill) being disappointed in getting a por- 
table horse-pov/er gin and thrashing-machine at the time he 
required it, (and this, by the by, which is also hired out and con- 
veyed from place to place, is ready for work in one half the time 
that is required for a steam-engine, considering the time that is 
necessary to get np the steam,) who set a few men to tlirash out his 
corn by the primitive inetliod of flails, rather than lose the oppor- 
tunity* of exposing his grain for sale at a favourable market. 

The usual prices of fixed high-pressure steam-engines are as fol- 
lows : — 

One of four-horse power, with boiler and connections, will cost £90 
Do, six do. do. do. 110 

Do. eight do. do. do. ISO 

Do. ten do. do. do. 150 

Do. twelve do. do. do. 170 

To build the engine-house chimney 40 feet in height, erect engine 
and boiler bouse of bricks, 20 feet in length by 14 in breadth, 
and set up the engine of any of the above, will be, allowing 
the materials to be brought or carted say ten miles, and the 
roof a slated one, about ..... £1S0 

A four-horse power fixed high-pressure steam-engine will thrash 
and dress with a good mill, in a day of eight hours, with 4 cwt. of 
the best coals, (or a cwt. for each horse-power,) from 250 to 320 
bushels of wheat, if the crop is a good one, and reaped in fair 
condition. 
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.A six-horse power, do. do., will thrash and dress in the same 
time, with 6 cwt. of coals, from 290 to 370 bushels of wheat. 

An eight-horse power, do. do., will thrash and dress in the same 
time, with 8 cwt. of coals, from 330 to 420 bushels of wheat. 

A ten-horse power, do. do., will thrash and dress in the same 
time, with 10 cwt. of coals, from 420 to 600 bushels of wheat ; and 

A twelve-horse power, do. do., will thrash and dress in eight 
hours, with about 12 cwt. of coals, from 600 to 800 bushels of 
wheat. 

It may not, perhaps, be out of place to detail here the number 
of hands generally employed at this powerful mill of twelve-horse 
power when working, which was undoubtedly the best the writer 
ever saw for farm purposes, although there was nothing peculiar in 
its construction. The feeding rollers were 6 feet in length, and 
the shaker, (called a travelling shaker,) which was horizontal, 
sparred across, and 14 feet in length, had a peculiar tremulous 
motion given to it by machinery, which, when the straw was 
thrown on to it by two common revolving rake shakers, made the 
corn pass through it into the hopper of the fanners below, while 
the straw was moved along by the power of an endless chain, which 
revolved round cylinders at each end, and made it drop over the 
partition wall, 14 feet in height, that separated the corn from the 
straw barn. It was the lot of the writer often to feed this machine, 
which always wrought a day at a time, and which was exciting 
although severe work. The number of people required for the 
machine while thrashing, and to prepare the corn for the market 
at the same time, and put it into sacks, which was always done, 
was as follows — viz. : 

One man to attend the engine — ^two and a half, and sometimes 
three hours, being generally required in the morning to get up the 
steaih, if the coals were ^ood. 

One do, to feed the mill. 

Two women to unloose the sheaves ; one on each side of the 
feeder. 

One man (sometimes a woman) to cast the stack. 

Two lads to cart the corn from the stackyard, if the stack was 
at a distance. The upper floor of the barn being on a level with 
the stackyard, in the end of which was a coach-house door, loaded 
carts were run back to the feeding-board. 

One man in the corn barn ; generally the stewards 

Three women in do. do., a pair of hand-dressing fanners being 
kept going. 

Two men taking away the straw. If bottled, four were re- 
quired. 

Two women building and trampling the straw in the end of 
straw barn. 

The })rices of portable steam-engines, with carriages, are as fol- 
lows — ^viz. : 
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A four-horse power portable steam-engine, on a carriage with 
four broad wheels, will cost £220; and with a thrashing-mill and 
shaker attached, but without fanners, £5B additional. 

A six-horse power do. do. do., £250; and with a thrashing- 
mill and shaker attached, but without fanners, £63 additional. 

The writer has not seen any of greater power than the above, 
which in England are dragged about the country;; but it is not 
uncommon that a thrashing-mill is conveyed from place to place 
along with the engine, the whole belonging to one person, who 
hires them out from time to time. When this is the case, the 
thrashing-mill, which is also fixed on a carriage, is run back into 
the barn, which in jnany parts in England is built of wood, and 
has generally a large door on each side, and when made steady 
on the floor, is driven by a long belt from the fly-wheel of the 
engine, which is planted at the outside of the door. Sometimes 
the thrashing-mill has 'a pair of dressing fanners attached, but 
oftener the com is only thrashed ; and sometimes a farmer has a 
fixed thrashing-mill of his own so constructed, with, and some- 
times without fanners, that the engine which he hires to drive 
it can be easily attached to the sheave or pulley of the drum, and 
driven by a belt. 

A four-horse power portable engine will thrash in eight hours, 
with a good mill, from 240 to 300 imperial bushels of wheat, if well 
gotj or nearly as much as a fixed engine; but, generally, the portable 
machines, as before observed, are not so steady as those fixed, and 
consequently do not do so much work. 

A six-horse power portable engine, with a good mill, will thrash 
in eight hours from 270 to 350 bushels of wheat, if a good crop, aud 
re^ed in fair condition. 

The prices paid for the hire of portable steam-power thrash- 
ing machines are:— The hire of a four-horse power engine with 
thrashing-mill, runs generally from 10s. to 20s. per day, if only a 
few hours of it are required, and according to the state and condi- 
tion of the crop to be thrashed, and sometimes Id. per bushel is 
paid if two days’ thrashing are I'equired; but, in the latter case, the 
owner of the engine and mill, whose duty is generally to attend 
the engine, affords or supplies a man to feed the mill, and the 
farmer finds fuel for the engine. 

The hire of a six-horse power engine and thrashing-mill runs 
from 15s. to 25s. per day, or according to the length of time the 
engine is working; but the price of Id., and sometimes as high as 
1 Jd. per bushelj is more frequently the arrangement made with 
the owner of the engine. 

The party hiring is generally at the expense of carting the 
engine and mill to his steading when it is required ; and in some 
districts it is common for the farmer last using them to send 
them with his horses to the next person hiring. 

TRAXS.— OCTOBER 1852. 2 D 
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When the thrashing-mill is a fixture, and belonging to the 
farmer, as is the case in some places, the hire of an engine is then 
only required, and in that case the price paid for its use is, of 
course, proportionally less than when both engine and mill are 
required. 

The prices of portable horse-power thrashing machines are : — A 
portable horse-power thrashing machine, with gin for two horses, 
including price of the carriage on which they are conveyed, the 
mill thrashing the corn merely, will cost ^60. 

A four-horse do. do. will cost £82. 

A six-horse do. do. will cost £95. 

A two-horse power machine will thrash in a day of eight hours 
from 150 to 240 bushels of wheat, according to the condition in 
which the crop has been reaped. 

A four-horse power machine will thrash in the same time from 
210 to 300 bushels of wheat, according to the condition in which 
the crop has been reaped. 

A six-horse power machine will thrash in the same time from 
260 to 350 bushels of wheat, according to the condition in which 
the crop has been reaped. 

The prices paid for the hire of portable horse-power machines 
with horse gin are; — The hire of a two-horse power thrashing 
machine with gin for two horses, (the horses belonging to the party 
hiring,) runs from 10s. to 15s. per day ; but oftener Id. per bushel 
•is paid for the quantity thrashed, and sometimes more, according 
to bargain, the owner of the machine feeding it, and the farmer 
affording a man or boy to drive the horses. 

The hire of a four or six horse power machine and gin is ph)por- 
tionaliy more, and runs generally (but much depends on the state 
or condition of the com to be thrashed) from 12s. to 16s. or 
18s. per day, or Id., and even sometimes l^d., per bushel, the 
owner invariably feeding the machine, and the farmer supplying 
the horses and other hands for the work, as well as in conveying 
the machine and gin to the next person requiring them. 

The writer has known in some districts the owner of the gin 
and thrashing machine keeping two, three, or four horses of his 
own for conveying it and the gin from place to place, as well as 
for working^ it; but when this was the case, the charge was, of 
course, considerably increased — ^generally 4s. per day for each horse 
— ^in addition to the charge per bushel for what was thrashed, and 
that over and above feeding the horses, which devolved on the 
party hiring. This, however, is only in districts where the farmers 
generally are unwilling to allow their horses to be put into a horse 
gin for thrashing, which they justly reckon very severe for them ; 
consequently fixed steam-power is now becoming general, espe- 
cially in good agricultural districts, where coals for fuel can be 
had at a reasonable rate; for the farmers begin to find, that when 
an engine is employed for thrashing, chan and turnip cutting 
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inacliines and corn bruisers, &c,, can at the same time be driven 
by it, as well as a pump in a urine tank for irrigation, about 
w'hich a great deal of late has been said and written. 


ON THE GROWTH OF TUSSAC GRASS. 

By Mr James Ritchie, C. E., Perth. 

[Preroium — The Medium Gold Medal.] 

Greater diversity of soil is rarely to be found, within an equal 
area, than that exhibited in some districts of the Hebrides and 
western coasts of Scotland. 

In the island of Lewis the arable lands are paz*tly composed of 
fertile argillaceous loams and rich clays — one field of which, at the 
northern extremity of the island, is nearly 600 acres in extent — 
but are principally of peat earth, and a suicious loam, formed by 
a combination of peat and the debris of gneiss and porphyritic 
granite — the mildness and moisture of the climate tending greatly 
to facilitate the gradual disintegration of those rocks, the pr^ 
valence of which forms the chief geological characteristic of the 
island. 

In the Lewis, however, and also throughout the Hebrides gene- 
rally, and the adjacent coasts of the Mainland, the extent of arable 
land bears but a minute proportion to the total area. Much of 
the uncultivated land consists of peat or bog, which cannot profit- 
ably be brought into cultivation. But indeed past experience- has 
established the fact, the truth of which the present position and 
future prospects of agrieulturiata seem more fully to confirm, that 
in these localities, to farm profitably, the growth of corn must 
always be subordinate and auxiliary to the cultivation of forage 
plants — cereal husbandry being more precarious,, and less remune- 
rative, in districts where the moisture of the climate is excessive, 
and where the autumnal gales a’re frequently violent and de- 
structive. 

It is, therefore, somewhat to be regretted that in many West 
Highland properties, where land has been extensively reclaimed 
for tillage, yielding returns so incommensurate with the expendi- 
ture, more has not been attempted in improving the herbage 
of the immense tracts of land unreclaimed and irreclaimable, by 
encouraging the growth of succulent and nutritious grasses, destroy- 
ing coarse and noxions plants, or by introducing new grasses found 
to be valuable in a similar soil and climate. 

Of the recently introduced graminem, the Tussac grass probably 
stands first in agricultural importance. 

The Tussac grass {Dactylis ccespiiosd) was introduced to Britain 
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in 1844 It is a hardy perennial forage grass, of the cock’s-foot 
genus and fescue tribe. Referring to this grass in its most luxu- 
rious state of growth, as seen in the Falkland Islands, w^here it 
abounds, a graphic writer remarks : — “ It is called Tussac grass 
from its roots being so densely matted together as to form a Targe 
tuft or tussac. These basal or columnar portions, formed by the 
close approximation of the steins or culms, often rise to a consider- 
able height, from 4 to 6 feet. The long tapering leaves then diverge 
irom them, and hang down all around, often in a very graceful curve, 
like the falling waters of a jet d^eau. The masses are insulated, 
generally a few feet apart, and the leaves, meeting above, form a 
kind of arched roof, beneath which the ground is genei'ally quite 
bare of vegetation. A tussac ground thus forms a complete laby- 
rinth, and a man may walk among its green arcades completely 
concealed from view.” 

Tussac grass was first introduced to the Lewis by the proprietor. 
Sir James Matheson, Bart., M.P., and sown under the direction 
of his chamberlain, Mr Scobie, in 1845. 

In a letter to Sir James, Mr Scobie thus describes the method 
he adopted : — “ The seeds which yon sent me in 1844 were sown 
in the following spring in various parts of the island — viz., Coll, 
Holm, Linshaddir, €rdson, &c. Of all these the two former wore 
the only places where this valuable grass appeared ; and of these 
two, Holm was the most successful and vigorous, being sown in a 
square plot of deep brown moss of medium dryness, close to the 
sea. The moss, scarcely yielding anything previous to its being 
turned over and enclosed, was delved over, and cut into small 
pieces with the spade, and the seeds sprinkled in, and roughly 
covered with a rake, and trampled in at the same time with the 
feet. The plants appeared auring the following summer and 
harv^t.” 

In the spring of 1847, a small peninsula on the farm of Holm, 
jutting out into the Minch, and extending in area to about 17 
acres, was fenced off for a tussac ground. The soil is an intractable 
brown fibrous moss, varying from a few inches to 6 feet in depth, 
and resting on old red sandstone conglomerate. 

At the same time, about 4 acres of this ground, comprising 
both deep and shallow moss, were drained and delved, and planted 
with tussac. The drains were chiefly of moss-wedge, and acted but 
indifierently, in consequence probalJly of defective construction — 
whicb^ however, was in favour of the tussac, as a damp condition 
of soil seems best suited to its successful cultivation. The plants 
were dibbled into the moss m rows S feet 9 inches apart, each plant 
being the same distance apart in the row, or at the rate of about 
3110 plants to the acre. After dibbling, a small quantity of guano 
mixed with earth was put into the hole before the plant, whicii was 
then secured in the ground in the usual way. 

field of tussac now presents a most luxuriant and flourish- 
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^ ing appearance, especially in the deep moss, and where most exposed 
to the sea ; but where the moss is shallow, and over three rows 
which were planted without guano, the tufts, though healthy, are 
comparatively stunted, and have not attained to such exuberance 
of ^owth as the plants in the deeper soil, which rise to a height 
of from S to 4^ feet, the leaves measuring from 5 to 7 feet in 
length, and the rows overhanging and intermingling with each 
other, and forming a mass of herbage so dense that one can with 
diflSculty force a way through it. The thickly-matted roots of the 
full-grown plants are from 12 to 18 inches in diameter, and they 
seldom penetrate deeper into the soil than 6 or 8 inches. 

The whole of this field was cut in February 1851, and the grass 
consumed by cattle, except one small portion which was left uncut. 
No difference is now perceptible between that which was cut and 
the part that was left untouched, both being equally flourishing 
and vigorous, with the exception of some plants whose stems were 
partially injured by being cropped too closely to the roots. Two 
plants from the uncut portion were cut in May following, and 
found to weigh respectively 46 and 36 lb. The plant weighing 
36 lb. was not one of the largest ; but taking the average weight 
of each plant in the deep moss, where the growth is most luxuriant, 
at 30 lb., we have 3110 plants at 30 lb. each, which gives 41 tons 
as the aggregate weight per acre. The average weight per acre of 
the whole field, as nearly as can be ascertained, is 26 tons. 

During the winter of 1849-50, the trenching' of four additional 
acres of the same enclosure was commenced, part of which was 
planted in the manner already described in March 1850, while 
the moss was yet soft and fresh from the spade — a condition of soil 
which proved highly favourable, as, in the process of dibbling and 
planting, the trenched ground was broken and consolidated by the 
trampling of the people employed in the work, so that it remained 
unaft'ected by the dry and parching weather that set in immediately 
afterwards, and continued until the remainder of the space was 
trenched and planted in May following, by which time the last 
trenched moss had become hard and peaty, and more open and 
porous than is at all desirable for tussac cultivation. Both the 
early and late planted grass are healthy and thriving ; but the part 
first planted would now afford five times the weight of fodder that 
could be procured from an equal extent of that planted in May, 
which, moreover, will in all probability be at least a year later in 
coming to maturity. This land was not drained. The grass was 
planted in rows 4 feet same space being left between 

the plants in the row. The plants were obtained by raising and 
dividing tufts from plantation, each tuft yielding from 40 

to 60 good plants; 

Tussac grass is eaten with avidity and much apparent relish by , 
cattle. The soil best adapted to its cultivation appears to be a 
wet black moss; but it grows well in damp peaty soil of any 
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description. In the Falkland Islands, where it grows spontane- • 
onsly, it is said to ^‘flourish most vigorously in the rankest peat 
bog, black or red.*” The natural place of its growth is within 300 
yards of the sea-shore, exposure to the spray and sea breeze appear- 
ing to be a condition essential to its prosperity. 

As the soil must be damp no drainage is required, except such 
as may be effected by shallow open drains run into spots where 
there is danger of water stagnating or lying on the surface. 
Trenching may likewise be dispensed with. In preparing ground 
for planting, a turf 38 inches square may be cut for each plant, 
then inverted in the hole and cut to pieces with the spade, and the 
grass dibbled in as already described. In planting by this method, 
two men, working together, will cut the sods deeper than when 
only one man is emploj^ed. Moor land may in this manner be 
permanently planted out with tussac grass, at a cost of about 18s. 

' per acre, exclusive of guano and fencing. A fence is indispensable, 
as cattle, when grazing at will, waste and trample the plants, and 
destroy the roots, by eating them too closely to the ground — pre- 
ferring the root and lower part of the plant, because of the large 
proportion of saccharine matter which they contain. In most 
peaty soils, however, a sunk fence may be formed at little expense. 

A part of the tussac ground at Holm was recently planted in 
this way ; and there is every reason to believe that it will succeed 
as well as where the land has been regularly trenched. 

Tussac should always be planted with a small quantity of guano 
mixed with earth, or some other stimulating manure, to sustain 
the young plant until its roots strike into the soil; after which, 
the alkaline substances which it assimilates from the driving^ 
spray and sea breeze, seem to be all that is required to bring it 
to perfection. 

The tussac grass is an evergreen, and is uninjured by frost or 
snow. It bears planting out remarkably well, and is improved by 
cutting, if not cropped so closely to the root as to injure the stems. 

It may be cut in the second year, but it does not arrive at matu- 
rity until the third year of its growth. 

The seed of the Holm tussac plantation was gathered in July 
1850, and purchased by the Messrs Lawson of Edinburgh, none of 
it being sown in the Lewis. The field was again in seed in January 
1851 ; but as it gave no promise of arriving at maturity, the gras's 
was cut down for fodder. During the summer of 1851 no seeds 
whatever appeared; but immediately after the grass was cut — 
early in January 1852 — it again began partially to “seed.’’’ It 
may be questionable whether it is quite judicious to cut strong grass, 
such as tussac, in winter, when it is coming to seed. I have seen 
no account of the season of its seeding in the Falkland Islands. 

The economical value of the tussac grass is exhibited by the 
following analysis, given by Professor J ohnston in the Transac- 
tions of the Highland Society for 1848 : — 
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Composition of Tussac Grass grown in the Lewis, and collected in 1847. 

Dried at 330 ®. 

Lower part. Upper part. Lower part. Upper part. 
Protein compounds, . . 2.47 4.79 17.81 19.38 

Sugar, gum, and extractive matter, 

extracted by water, . 3.32 3.64 23.88 8.93 

Other nutritious substances, insolu- 
ble in water, but extracted by 

potash, . . . 1.30 3.17 9.20 18.63 

Woody fibre, (cellulose, with a little 

albumen,) . . . 5.68 11.86 40.88 47.94 

Saline matter, (ash,) . . 1.14 1.37 8.23 6.12 

Water, . . . 86.09 75.27 

100 . 100 . 100 . 100 . 

Eeferring to this analysis the Professor remarks : — The first 
and most striking of the results contained in the third and fourth 
columns is, the large per-centage of protein, or muscle-forming 
ingredients. These are as great as in the best samples of wheat^ 
oats^ or barley^ and show, therefore, that this grass is of a very 
nutritious character.” 

Three analyses of turnips are given by Professor J ohnston in 
the Transactions of 1848, in which the average per-centage of 
water is 89.24. The per-centage of water in the tussac, as shown 
bj7 the above analysis, is 86.09 : the tussac grass, therefore, con- 
tains less water, and consequently more solid nutritive matter, 
than the turnip. 

Another sample of this grass from tho Lewis, when dried at 
212®, left of ash 6.29 per cent. The ash, when analysed by Pro- 
fessor Johnston, was found to consist of the following ingredients : — 


Chloride of sodium, ..... 12.21 

Chloride of potassium, ..... 36.01 

Sulphate of potash, . . , . . 14.34 

Carbonate of potash, . . . . . 14.16 

Carbonate of lime, ..... 4.42 

Carbonate of magnesia, , . . . . 0.41 

Phosphate of magnesia, with a little phosphate of lime, . 14.74 

Phosphate of iron, . . . . . 1.64 

Silica, ....... 3.09 


101.02 

The growth of tussac grass has only^ been attemptecf, in the 
Lewis, near the sea-shore ; but, when tried, it is probable that it 
may be found sufficiently profitable to warrant its cultivation at 
considerable distances inland. Chloride of sodium, (common salt,) 
obtained from the spray and sea breezes, bein§ one of the chief 
constituents of tussac, an occasional top-dressing with salt has 
been recommended for inland plantations. The peculiar influences 
of the sea bi;eeze, however, are not so soon exhausted as is com- 
monly imagined. It has been observed that, during a continuance 
of gales, the leaves of trees and shrubs situated ten and twelve 
miles inland acquire a taste of salt. 
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As supplying winter food, and that of the most nutritious • 
description, tussac grass is well worthy of the attention of stock 
farmers, who possess a soil suited to its growth, and who are now 
compelled to prosecute a limited, and therefore expensive, and 
unsatisfactory course of tillage, for the purpose of providing a 
small quantity of hay and turnip for winter use. 

The great desideratum, likewise, in the agricultural economy of 
the crofters of the West Highlands and Islands, is an adequate 
supply of winter food for cattle, as the impoverished condition and 
attenuated appearance exhibited by their stock, when driven to the 
moors in spring, but too faithfully attest. 

In those districts, therefore, the tussac grass must prove a most 
welcome and valuable addition to the present stock of forage 
plants ; and, though it may be found amply remunerative under 
the garden culture, which it receives in some localities, its great 
value and importance is principally in consequence of its suscepti- 
bility of being grown to perfection in soils incapable of producing 
any other kind of herbage, and which, for ordinary agriculture 
purposes, are comparatively worthless. 


ACCOUNT OP THE SHOW op the HIGHLAND AND AGRICULTURAL 
SOCIETY, HEiu AT PERTH in 1852. 

The Show took place on the Sd, 4th, 5th, and 6th of August. 
Sixteen years had elapsed since the Society last met at Perth, and 
during such an interval it was reasonable to expect that much 
progress and im^ovement had taken place, and would be made 
apparent by the JExhibition of 1852. It is satisfactory to know 
that this anticipation was fully realised, whether as respects the 
quality of the stock, the variety and excellence of the implements, 
or the general extent of the show, compared with that of 1836. 

The show-vard was erected on a portion of the South Inch, 
comprising about ten acres, which was placed at the disposal of 
the Society by the Lord Provost and Magistrates of the city. 
The Directors would avail themselves of this opportunity to express 
their thanks, not only for this act of liberality, but for the cordial 
countenance and co-operation extended to the Society throughout 
by the local authorities. It is further due to the contractor, Mr 
Falshaw, a member of the Society, to state, that on no former 
occasion were the works connected with the show-yard executed so 
entirely to the satisfaction of the Directors. 

On Monday the 2d of August, the division of the yard set apart 
for implements and machinery was opened at an early hour for the 
reception of the different articles to be exhibited. With few ex- 
ceptions, they were all placed before two o’clock on Tuesday, the 
hour fixed for the J udges to commence their duties. The Directors 
are gratffied, therefore, that they have not to repeat the complaint 
made at Glasgow, of the inconvenience caused by exhibitors 
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neglecting the regulation as to time. They have further to report 
that there was no recurrence, to any extent, of the practice, so 
ranch condemned at Glasgow, of withholding implements which 
had been entered for exhibition, and inserted in the printed cata- 
logue. With few, and perhaps unavoidable, exceptions all the 
articles entered for the Perth Show were duly forwarded. 

On the afternoon of Tuesday, the ploughs, harrows, grubbers, 
rollers, &c., to be worked, were selected and transferred to the 
farm of Muirton, where the trial took place on the following 
morning, under the superintendence of Messrs Gibson, Woolinet ; 
Harrop, Cairnies ; and Steedraan, JBoghall ; and in the presence of a 
large assemblage of agriculturists. The use of the ground was 
liberally allowed by Mr Morton, the tenant, who further pro- 
vided the means not only of working the implements, but of con- 
veying them to and from the field. It is due to Mr Morton to 
state, that he declined to accept any remuneration, either for his 
own trouble, or for the employment of his horses. 

On Wednesday forenoon the yard was opened to the public for 
the inspection of the implements and dairy produce. In the after- 
noon an aggregate meeting was held of tne JDirectors, and the 
Committees for the city and the counties of Perth, Fife, Kinross, 
Clackmannan, and West Forfar. His Grace the Duke of Athole, 
as chairman of the General Committee, presided ; and arrange- 
ments were made to expedite the business of the following day, 
as explained by the Secretary. In the evening an address was 
delivered by the Society’s chemist, Dr Anderson — his Grace the 
Duke of Roxburghe in the chair. 

On Thursday morning the gates were opened for stock before 
five o’clock, when a numerous committee, under the charge of the 
Duke of Athole, so efficiently discharged the very onerous duty 
of arranging the animals in their respective pens, that above ISOO 
head were placed by seven o’’clock, when the show-yard was cleared, 
and the J udges were allowed to proceed. Complaints are occa- 
sionally made of the regulation which requires the yard to be 
cleared; but the Directors are convinced of its propriety. , It has 
now been in operation at throe successive Shows ; and there have 
been ample means of testing its utility, in enabling the Judges to 
discharge their duties without interruption, and f^pe from the 
interference or remark of spectators. It need scarcely be re- 
marked, that such a rule, while in existence, must be stringently 
enforced without regard to persons. 

The doors were opened at ten o’clock, and, though the pressure 
was great — more particularly at twelve, when the charge was 
reduced to Is. — the public were admitted without inconvenience 
or confusion. This important part of the arrangements was 
materially aided by the High Constables of Perth, for whose co- 
operation ill superintending the gates and drawing the entrance- 
money the Directors felt very much indebted. 
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The banquet was held in the City Hall, which was granted by 
the Magistrates, and which is admirably adapted for such a pur- 
pose, The Duke of Roxburghe, as President of the Society, pre- 
sided ; and the Duke of Athole, as chairman of the local commit- 
tee, officiated ae croupier. 

On Friday the usual exhibition of the prize stock and the 
auction were held ; and the whole proceedings of the Show termi- 
nated with a trial of reaping machines. This took place on the 
farnvof Muirton, where every assistance and facility were again 

f iven by Mr Morton, without putting the Society to any expense, 
'he report of this trial will be found immediately following the 
details of the Show. It may be proper here to advert to a mis- 
understanding, and consequent disappointment to some, in refe- 
rence to the trial of the reaping machines. Many persons attended 
at Muirton on Wednesday, under the idea that the reapers were 
to be worked that morning with the other implements ; and 
their absence created an impression that the original arrangement 
had been departed from, and the trial postponed. For this, how- 
ever, there was no ground. When the premiums were offered, no 
trial at Perth was contemplated ; and the advertisement, which 
appeared repeatedly, contained the following note in reference to 
reaping machines : — The award will not oe made at the Show, 
as it will necessarily depend on the results of a trial which cannot 
take place till harvest; but parties intending to compete must 
exhibit their reaping machines at Perth, when the terms and 
conditions of the subsequent trial will be communicated.” There 
could therefore have been no just cause of complaint, even had the 
trial been held in another place, and at a later period ; but the 
Secretary, on hie arrival at Perth on the 2d, finding the crops so 
far advane^ and that Mr Morton was willing to allow his to be 
cut on the 6th, anticipated the consent of the Directors, an^, with 
the view of gratifying the public, made arrangements for a trial 
on that day, which was more than had been promised in the pro- 
gramme of the Show. 

The Eshibition consisted of the following entries in the diffe- 
rent classes of stock : — 

• * 

CATTLE. 


SLort-homs, . 

Bolls, 

Cows. 

Heifers. 

Oxen. 

Total. 

47 

15 

20 


Extra, 


1 


[ 83 

Polled, 

Extra, 

hi 

12 

16 

2 

} 


1 

1 

1 

Ayrshire, 

14 

22 

17 


i 

Extra, 

Highland, 



2 


[ 55 

is 

ii 

21 

12 

\ 82 

Extra, 


1 

0 

11 ^ 

Fifeshire, 

*5 

5 

4 

14 


— 

— 



. 


108 

69 

88 

26 

291 
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Bulls. 

Cows. 

Heifers. 

Oxen. 

Total. 

Extra, 

Alderney, . 


108 

69 

88 

26 

291 

. 

1 

■ *. 

... 

« * • 

1 

Tuscany, 

, 

... 

1 

... 


1 

Orkney, 

. , 

... 

1 

... 


1 

Crosses, 

• 

... 

2 

6 

10 

18 



109 

73 

94 

36 

312 



HORSES. 




Stallions. 

Entire 

Colts. 

Mares. 

Fillies. 

Highland 

Pony Stallions G61dings. 
or Mares. 

Total. 

Draught, 21 

41 

20 

34 

... 

... 

) 

Extra, 2 

... 

... 

3 

9 

5 

Vl35 

23 

41 

20 

37 

9 

5 

1 



SHEEP. 





Tups. 

Ewes. 

Oimmers. 

Lambs. 

Wethers. 

Total. 

Leicester, 

96 

80 

80 

... 

... 

|-272 

Extra, 

5 

2 

2 

7 

» »• 

Cheviot, . 

Extra, . 
Blackfaced, 

71 

16 

40 


... 

1126 

33 

25 

50 


• »» 

ll24 

Extra, . 

2 

... 



14 

Southdown, 

Extra, . 

Extra — 

30 

50 

35 

*5 

... 

ll20 


Dorset, 

Komney Marsh, 

... 

6 

... 

... 

... 

6 

... 

5 

5 

... 

5 

15 


237 

182 

212 

12 

19 

662 



SWINE. 







Boars. 

Sows. 

Pigs. 

Total. 

Large, 

. . 

. . 

3 

4 

h 

50 

Small, 

> 

• 

11 

20 




14 

24 

12 

50 


POULTRY. 

Turkeys, Norfolk or Black Breed, 

Other Breeds, .... 
Capon Xurkei^, 

Fowls, Dorking Breed, . 

... Polish Breed, 

... Spanish Breed, . 

... Hamburgh Breed, 

... Old Scotch Breed, 

... Malay Breed, 

... Cochin China Breed, 

... Other Breeds, 

Capons, .... 

Poulards, .... 

Ducks, Aylesbury Breed, 

... Other Breeds, . 

Geese, . . . • • 


16 

10 

Bi 

2 

10 

8 

6 

8 

20 

U 

2 

18 

16 

22 


Total, 


186 



S98 
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Batter^ , 
Cheese, 


DAIRY PRODUCE. 


Cured. 

Powdered. 

Fresh. 

Totals. 

30 

21 

28 

79 

Sweet milk. 

Skimmed milk. 

Imitation English. 


18 

17 

9 

44 


123 


IMPLEMENTS. 

Ploughs of all kinds, . . 26 Brought forward, ^ 153 

Grabbers, . . .21 Hay-rakes and tedding 

Harrows, . . , .18 machines, ... 6 

Boilers, . . . .17 Thrashing machines, . . 6 

Swing-trees, ... 4 Dressing fanners, . . 4 

Sowing machines, . . 18 Weighing machines, . . 2 

Horse- hoes, ... 3 Churns, . . . .15 

Liqaid-manure machines, 2 Cheese-presses, . . 6 

Straw-cutters, ... 6 Card- cutters, ... 2 

Tnraip- cutters, . . 8 Field-gates, ... 7 

Bruisers, .... 7 Travis divisions, rack and 

Boot-washers, ... 4 manger, ... 1 

Steaming apparatus, . . 2 Farm-harness, ... 4 

Troughs for feeding- byres, 2 Drain tiles, pipes, and tools, 9 
Farm-carts, ... 9 Flax machinery, . . 2 

Stack-piilara, . . .11 Heaping machines, . . 6 

■ ■ 223 

Carry forward, 163 

Extra entries, 40 

General Collections. 

Lord Kinnaird, Bossie Priory, .... 20 

James Slight, Edinburgh, . . . . . 16 

William CadeB, Sons, <fe Co., Cramond, ... 1 

Grangemonth Coal Co., ..... 2 

Bichard Hodgson of Carham, .... 1 

John Wauchope of Edmonstone, .... 1 

Thomas Gorrie, Perth, ..... 6 

Charles D. Young & Co., Edinburgh, ... 9 

Young, Peddle, & Co., Edinburgh, ... 20 

76 


Total, 839 

ABSTRACT. 

Cattle. Horses. Sheep. Swine. Poultry. Dairy produce. Implemenis. 

312 135 662 60 186 123 339 

Total head of Animals, .... 1345 
Total number of Articles, .... 462 

The following statement gives a comparative view of the Exhibi- 
tion at Perth in 1886 and in 1852. 


Cattlk. 

Perth. 

1836. 

Perth. 

1852 

Short-horns, .... 

45 

82 

Angus, Aberdeen, and Galloway Polled, 

14 

54 

Ayrshire, .... 

33 

63 

West Highland, 

65 

64 

Fife, 

20 

14 

Extra, ..... 

88 

45 


265 

312 

Horses, .... 

46 

135 


811 


447 



ACCOUNT OF 

THE 

SHOW 

AT PERTH IN 1852. 

399 




Perth. 

Perth. 

Shxcp. 



183G. 

1852. 

Brought up, 



. 311 

447 

Leicester, 



. 192 

256 

Cheviot, 

Black-faced, 



16 

126 



. 133 

108 

Southdown, 



» • ••• 

115 

Extra, 



75 

57 




727 

1109 

Swine, 



18 

50 

Poultry, 



* . ... 

186 

Dairy Produce, 



6 

123 

Implements, 



17 

389 




768 

1807 


PEEMIUMS AWARDED. 

CATTLE. 

SHORT HORNS. 

Judges . — Randle W. Sannders of N^unwick Hall, Penrith ; Hugh Watson, 

Keillor, Forfarshire; and John Wilson, Edington Mains, Berwickshire. 

— Attending Member^ His Grace the Duke of Roxburghe. 

Sweepstakes for Short- horn Bulls — ^to Thomas Chrisp, Hawkhill, Alnwick. 

For the best Bull of any age — ^twenty sovereigns, to Thomas Chrisp, 
Hawkhill, Alnwick. 

The silver medal to Thomas Chrisp, as the Breeder of the best Bull. 

For the best Bull, calved after 1st Januaiy 1850 — ten sovereigns, to 
A. Cmickshank, Sittyton, Aberdeen. 

For the best Bull, calved after 1st January 1851 — six sovereigns, to 
His Grace the Duke of Buccleuch, Dalkeith Park. 

For the best Cow of any age— ten sovereigns, to James Douglas, AtheL 
staneford, Haddington. 

For the second best— five sovereigns, to William Tod, Elphinstone Tower, 
Tranent. 

For the best Heifer, calved after 1st January 1850— eight sovereigns, to 
James Douglas, Athelstaneford, Haddington. 

For the second best — four sovereigns, to James C. Grant Duff of Eden, Banff. 

For the best Heifer, calved after the 1st January 1851— five sovereigns, 
to James Douglas, Athelstaneford, Haddington. 

In the opinion of the J udges, the aged bulls were very superior 
to the younger. The former, on the whole, were good and useful 
animals, and some of them indicated marked merit. The y oung bulls, 
on the other hand, with the exception of the prize-takers and two or 
three more, were not exactly of that stamp which might have been 
looked for on such an occasion, or which could be with confidence ex- 
pected to form the sires of superior stock. As a similar deficiency 
was observed at Glasgow in 1850, and as the improvement of the 
domesticated animals can only be successfully accomplished by 
the persevering use of males of better breeding than the females 
with which they are coupled, the Directors would impress on the 
attention of breeders the paramount importance of securing young 
bulls of the purest descent, and in the highest points *of quality. 
If this rule be not rigidly adhered to, ^ort-horns, while they 
increase in numbers, must inevitably retrograde in quality. It is 
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satisfactory to report that, in the female class of this breed, the 
younger surpassed the older animals, and that they were not only 
deserving of commendation as a lot, but presented excellent speci- 
mens of individual merit. 

Notwithstanding the discouragement shown by the Society to 
over-feeding, the Directors regretted to observe the excessive state 
of fatness in which some of the animals were exhibited. The 
Society's Judges are specially instructed to withhold premiums 
from all over-fed bulls, cows, and heifers ; and if it should appear 
that this intimation is insufficient to deter exhibitors from sending 
such animals in an unfit and improper state, other and more 
stringent means must be adopted to mark the opinion of the 
Society, by preventing their admission to its Shows. 

POLLED CATTLE. 

Judges , — ^Arthur Glennie, Fernieflat, Kincardineshire; John Graham, yr. of 

Shaw, Dumfriesshire ; George Milne, Iladdo, Aberdeenshire . — Attending 

Member^ Eobert Stewart of Ardvorlich, Perthshire. 

Sweepstakes for Polled Bulls, to Hugh Watson, Keillor, Coupar- Angus. 

For the best Bull of any age— fifteen sovereigns, to Hugh Watson, Keillor, 
Coupar-Angus. 

The silver medal— to Hugh Watson, Keillor, as the breeder of the best 
Bull. 

For the best Bull, calved after Ist January 1850— eight sovereigns, to 
Alexander Bovrie, Mains of Kelly, Arbroath, 

For the best Bull, calved after 1st January 1851 — five sovereigns, to 
Thomas Camegy of Craigo, Montrose. 

For the best Cow of any age — eight sovereigns, to William M‘Combie, 

Fortbfr second soTeareignSt to Hugh Watson, Keillor, Coupar- 

Angus. 

For the best Heifer, calved after 1st Jaxxitair 7 181161^ — sis. ta 

William M‘Combie, TiKyfour, Abeuieeii. ' 

For the second best— three sovereigns, to William M‘Combie, Tillyfonr, 
Aberdeen, 

For the best Heifer, calved after 1st January 1851— four sovereigns, to 
Eobert Scott, Balwyllo, Brechin. 

For the best pair of Oxen, calved after 1st January 1849 — the medium 
gold medal, to William M‘Combie, Tillyfour, Aberdeen. 

For some years back the Angus and Aberdeen polled and tlie 
Galloway polled have been separately judged at the Society’s 
Shows. On tliis occasion, however, the original practice of class- 
ing them together was reverted to. In doing so, the Directors 
conceived that it might be useful to bring these varieties, of what 
is essentially the same breed, into closer comparison, with the view 
of determining their respective qualities, and of ascertaining the 
points in which either is deficient, or where the one may gain by 
an intermixture with the other. The following observations, 
taken from the report of the Judge who attended from the Gallo- 
way district, induces the Directors to hope that their object has 
imtbeen overlooked. That gentleman remarks that, as a general 
rule, Angus and Galloways would be better shown separately ; 
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but he states, 1 ara rather of opinion it has been wisely judged in 
having the two breeds classed together at the Show, as it may turn 
the attention of breeders of Galloways more to the useful qualities 
of these animals — ^that is, in being more careful with regard to the 
softness of touch, which is the requisite for aptitude to fatten, 
instead of looking so much to the great length of hair, (without 
reference to its softness,) which, I think, is too much followed in 
this part of the country, to the exclusion of more useful qualities. 
I am of opinion that tlxe Galloways may be much improved by 
judicious crossing with the Angus, though adapted to certain modes 
of fanning for which the pure Angus would be too tender.” 

There was admittedly no comparison between the Galloways 
and the Angus or Aberdeens. It is right, however, to remark 
that, while the former were regarded as below an average of former 
Shows, the latter were perhaps never before surpassed in quality. 
In this breed, male and female of all ages exhibited superior merit, 
and many were splendid examples of individual excellence. The 
bull belonging to Mr W atson, Keillor, which carried the sweep- 
stakes, was particularly reported by the Judges as an extraordi- 
nary animal, and unrivalled for strength, symmetry, and quality, 
though nowfourteen years of age. In fact, he showed the perfection 
to which judgment and attention can bring this valuable breed. The 
Directors rejoice that this and preceding Shows indicate a praise- 
worthy amount of effort and care on the part of breeders of Polled 
cattle, followed by a corresponding improvement in the stock. They 
cannot but regard it as perhaps the most valuable breed of Scotland, 
combining,, as it does, in a great measure, the constitution of the 
Highlander with the feeding properties of the Short-horn. At 
Perth, as on previous occasions, the Polled cattle formed the 
principal object of interest and admiration on the part of strangers 
irom England and Ireland. 

ATUSHIRE. 

Judges , — William Forrest of Treesbank, Lanarkshire ; Patrick Graham Barns 

of Limekilns, Lanarkshire; Arthur Mather, Nether Place, Henfrewshire.— 

Attending Member^ His Grace the Duke of Athole- 

Sweepstakes for Ayrshire Bulls— to A. W. Buttery, Monkland, Airdrie. 

For the best Bull of any age — fifteen sovereigns, to A. W. Buttery, Monk- 
land, Airdrie. 

The silver medal — to Mr Calder, Miller’s Neuk, Hirkintillocb, as the breeder 
of the best Bull. 

For the best Bull, calved after 1st January 1850— eight sovereigns, to A. 
W. Buttery, Monkland, Airdrie. 

For the best Cow of any age, in milk — eight sovereigns, to A. W. Buttery, 
Monkland, Airdrie. 

For the second best— four sovereigns, to James Young, Handaxwood, 
Whitburn. 

For the best Cow of any age, in calf— six sovereigns, to Alexander 
M‘Lachlan, East Long-haugh, Bishopton, Renfrewshire. 

For the second best— three sovereigns, to Robert Kirkwood, High Long- 
muir, Kilndaufs. 



402 


ACCOUNT OF THE SHOW AT PERTH iN 1852. 


For the best Heifer, calved after 1st January 1850— six sovereigns, to 
John Paterson, Macorriston,. Donne. ^ u. 

For the second best — three sovereigns, to William Mmr, Haddington 
Mains, Biggar. 

For the best Heifer, calved after 1st January 1851— four sovereigns, to 
John Hamilton, Burnbrao, Avondale. 

From tlie character of the district more immediately connected 
with the Show, the exhibition of Ayrshires could not be ex- 
pected to equal in numbers that at Glasgow in 1850. In point 
of quality, ^e bulls were generally superior in symmetry. The 
cows in calf were good, though somewhat deficient in weight; but 
those in milk were generally wanting in shape, condition, and 
weight. With reference to the question of weight, the Directors 
would reprint, as applicable to the late exhibition, the remarks 
called forth at Glasgow. ^‘It is to be feared that the Ayrshire 
milking stock, of late years, has been bred to too light weights — a 
delicate appearance and a well-set udder being the points most 
aimed at. These points have been attained by the practice of 
starving the young heifers, with the supposed object of making 
them good milking cows ; but a good milker, it is apprehended, 
will not be formed by any such negative means. An improvement, 
it is believed, would be effected in both points, were the heifers 
bred so as to attain heavier weights and greater substance ; and on 
becoming cows, they would then not only prove greater milkers, 
but might easily be fed a hundredweight or two heavier. The 
paramount object to be held in view, in breeding Ayrshires, is 
obviously to obtain the largest q^uantity of good milk, with a ten- 
dency to fatten when put up to be fed ; and neither of these ends 
will be attained by light weights and delicacy of appearance.’’ 


HIOHLAND. 


Judges . — ^Lome Campbell, Eoseneatb, -Dumbartonshire ; John Macfarlane, 
Faslane, Dumbartonshire ; John S. Menzies of Chesthill, Perthshire. — At^ 
tending Member^ Sir John Muir Mackenzie of Delvin, Bart., Perthshire, 


For the best Bull of any age— fifteen sovereigns, to the Eight Hon. 
Duncan M*Neill of Colonsay, Lord Justice General. 

The silver medal— -to Charles Stewart, late of Chesthill, as the h eeder of the 
best BuU. 


For the best Bnll, calved after 1st January 1850— eight sovereigns, to 
John Macdonald, Inverlochlang, Locheamhead. 

For the best Cow of any age— eight sovereigns, to the Marquis of Bread- 
albaue, Taymouth Castle. 

For the second best— four sovereigns, to Neill Malcolm of Poltalloch, Loch- 
gilphead. 

ITor the best Heifer, calved after 1st January 1849— six sovereigns, to 
the Marqms of Breadalbane, Taymouth Castle. 

For the second best— three sovereigns, to Eobert Peter, Urlar, Aberfeldy. 

For the best Heifer, calved after Ist January 1850 — four sovereiems. to 
Donald McLaren, Braeleny, Callander. 

For the best pair of Oxen, calved after 1st January 1848— the medium 
gold medal, to Alexander Campbell of Monzie, Crieff. 
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EXTRA SECTIONS OP THE HIGHLAND BREED. 

Open to tenants paying a rent not exceeding £100 jper annum. 

For the best Bull of any age. No entry. 

For the best Bull, calved after 1st January 1860. No entry. 

For the best Cow of any age. No entry. 

For the best Heifer, calved after 1st January 1 849. No entry. 

For the best Heifer, calved after 1st January 1860. No entry. 

Considering the proximity of the Show to some of the best breed- 
ing districts for Highland cattle, the exhibition in this class did 
not, in point of extent, realise what was anticipated. With re- 
gard to quality, the Judges had cause to repeat the statement 
which, it may be recollected, was contained in the notice of the 
Grlasgow Show, that the aged bulls were inferior. On this occa- 
sion, with certain exceptions, their deficiency in size for breeding 
purposes was obvious. It is much to be regretted that recent 
Shows have not exhibited that progress in tnis interesting and 
valuable native breed which characterises stock of other descrip- 
tions. The younger bulls, cows, and heifers excelled the old 
bulls, and were equal to what have appeared on former occasions. 

PIPESHIRE. 

Judges, — J. B. Fernie of Kilmux, Fifeshire ; Arthur Glennie, Femieflat ; 
Bincardineshire \ John Graham, yr. of Shaw, Dumfriesshire ; James Gul- 
land, Newton of Wemyss, Fifeshire ; George Milne, Haddo, Aberdeenshire. 
— Attending Member^ Robert Stewart of Ardvorlich, Perthshire. 
Sweepstakes for Fifeshire Bulls — to Robert Wilson, Firthfield, Anstruther. 
For the best Bull of any age — ^ten sovereigns, to John Rintoid, Ovenston, 
Pittenweem. 

The silver medal — to John Rintonl, as the breeder of the best BuU. 

For the best Cow of any age— six sovereigns, to William FuUarton, Mains 
of Ardestie, Dundee. 

For the best Heifer, calved after 1st January 1860— four sovereigns, to 
David Wallace, Balgrummo, Leven. 

Note. — The Judges reported that only two animals were exhibited for the sweep- 
stakes. 

It is a question with many judges whether the Fifeshire breed 
exists in a pure state ; if so, its numbers are insignificant, and its 
importance questionable. At no Show has the Society succeeded 
in bringing together above a few examples of the breed, and the 
Directors have it consequently in contemplation to discontinue 
offering premiums for it. The animals exhibited at Perth were not 
considered worthy of high commendation. 

EXTRA CATTLE. 

Judges. — James Gulland, Newton of Wemyss; John McLaren, MDlhill, 
Perthshire ; John Smith, Hinblethmont, Forfarshire. — Attending Member^ 
James B. Femie of Kilmnx. 

The Judges commended the following animals : — 

TRANS.— OCTOBER 1852 . 2 E 
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Short-hora Heifer Ibeloaging to WilUaiB Stiiiiag of Heir, Btinblane ; 
Angus polled Cow aad Calf belonging to Hugh Watson, Keillor, Coupar- 
Angus, bigbly commended ; Six Highland Oxen belonging to the Earl of 
Glasgow ; Two Highland Oxen belonging to the Marquis of Breadalbane ; 
Eour Highland Heifers belonging to the Marquis of Breadalbane ; Highland 
Heifer belonging to the Hon. Lady Menzies of Menzies ; Highland Heifer 
belonging to James Archibald Campbell of Inverawe; Two Cross Heifers 
belonging to William Dingwall, Hamornie, Fifeshire ; Tuscany Cow belong- 
ing to Col. Ferguson of Raith, ffirkcaldy ; Cross Heifer and Ox belonging to 
James L. Miller, Wauk Mill, Dunfermline ; Two Cross Oxen belonging to 
George Brown, South Quarter, Kingsbarns, St Andrews. 

In this class, the Cow and Calf of the polled breed, bred and exhi- 
bited by Mr Watson, Keillor, excited much interest. The cow is 
twenty-six years of age, and, having reared twenty-three calves, 
shows strikingly the sound constitution of the stock, which is now 
more than ever an important qualification. This cow, having long 
previously won the Society^’s highest premiums, was disqualified 
from competing, and had consequently to be exhibited as extra stock. 

HORSES 

FOR AGRICULTURAL PURPOSES. 

Archibald Batter of Faskally, Perthshire; Finlay Dun, V.S., Edin- 
burgh ;* William Glen, Hawkhead Mains, Renfrewshire; James Steedman, 

Boghall, Mid-Lothian . — Attending Member^ Sir P. Murray Thriepland of 

Fingask, Bart., Perthshire. 

For the best Stallion — twenty-five sovereigns, to Samuel Clark, Manswrae, 
Kilbarchan. 

For the second best — ten sovereigns, to John Smith, Grassmarket, Edin- 
hurgh. 

For the best entire Colt, foaled after 1st January 1849 — ten sovereigns, 
to Alexander Lawson, Old Mills, Elgin. 

For the best entire Colt, foaled after 1st January 1860— eight sovereigns, 
to James Kay, Hillfarm, Gargunnoch, Stirlingshire. 

For the best entire Colt, foaled after 1st January 1851 — six sovereigns, 
to John and Peter Young, Niddry, Winchburgh, West Lothian. 

For the best Mare— ten soverei^s, to A. W. Buttery, Monkland, Airdrie. 

For the second best— five sovereigns, to Andrew Logan, Crossflit, Kil- 
barchan, Renfrewshire. 

For the best Filly, foaled after 1st January 1849 — eight sovereigns, to 
Robert Murdoch, Hallside, Cambuslang. 

For the best Filly, foaled after 1st January 1850 — six sovereigns, to 
Andrew Logan, Crossflit, Kilbarchan, Renfrewshire. 

For the best Filly, foaled after 1st January 1851— four sovereigns, to 
Robert Jack, Balcarroch, Campsie, Stirlingshire. 


EXTRA SECTIONS. — HIGHLATO PONIES. 

Archibald Butter of Faskally, Perthshire; John S. Menzies of 
Cfaesthill, Perthshire.— Member^ Archibald Campbell of Glenda- 
ruel, Argyllshire. 

For the best Highland Pony Stallion, not over 14 nor under 12 hands— 
eight sovereips^ to Alexander Campbell of Mon 2 iie, Crieff. 
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For the best Highland Pony Mare, of the same height—five sovereigns, to 
Sir John Stuart Forbes of Pitsligo and Fettercairn, Bart. 

EXTRA HORSES. 

The Judges coimuended the following animals : — 

Clydesdale Stallion belonging to Eobert Arkley, Philipston, Queensferry ; 
Carriage Stallion belonging to Eobert Mackay, Dalkeith. 

The appearance of the horses was highly creditable. The aged 
horses were, as usual, the most numerous," and there were amongst 
them many good specimens of powerful, active, and useful farm 
hoi'ses. The three-year-old colts were, as a class, somewhat infe- 
rior, except the first-prize horse, which was equal to anything of its 
age seen tor some years. The two-year-olds were excellent, many 
of them promising to prove valuable stud horses. The yearlings 
were creditable, but not so good. The show of mares excelled 
that of horses ; and, though surpassed at Glasgow in numbers, 
it was perhaps, in point of quality, one of the best ever brought 
together in Scotland. The mare which gained the first pre- 
mium at Glasgow in 1850, and which was therefore, by the 
rules of the Society, disqualified for competition, was exhibited, 
and deservedly commended. The young mares were highly cre- 
ditable, and though somewhat inferior to the aged ones, promise, 
when they reach maturity, to be superior breeding animals. 

The J udges concurred in representing the great importance, too 
often overlooked, of carefully selecting and attending to colts and 
fillies from the earliest stage, and expressed a hope that the 
Society will continue to encourage this by giving, if possible, 
increased premiums for young animals. 

SHEEP. 

JLEICESTERS. 

John Dudgeou, Spylaw, Eoxburghskire ; John Dudgeon, Almoud- 

hill, West Lothian,* Thomas Scott, Beal, NTorthumberland . — Attending 

Member^ Sir David Dnndas of Dunira, Bart., Perthshire. 

For the best Tup, not exceeding four years old— eight sovereigns, to John 
Davidson, Brandon Whitehouse, Northumberland. 

For the second best— four sovereigns, to Thomas Dickinson, Maiden Hall, 
St Boswells. 

For the best pair of Dinmont or Shearling Taps— eight sovereigns, to John 
Davidson, Brandon Whitehouse, Northumberland. 

For the second best— four sovereigns, to James Douglas, Athelstaneford, 
Haddington. 

For the best Pen of Five Ewes, not exceeding five years old— six sove- 
reigns, to Adam Thomson, Entherford, Kelso. 

For the second best — ^three sovereigns, to William Tod, Elphinstone Tower, 
Tranent. 

For the best Pen of Five Shearling Ewes or Gimmers— four sovereigns, to 
James Douglas, Athelstaneford, Haddington. 
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The Judges considered the quality of this stock to be of a supe- 
rior description, more particularly in the sections of aged Tups 
and Gimniers, which possessed merit of a high order. In many 
instances, the excellence of the competing lots so nearly approxi- 
mated, that considerable difficulty was experienced in awarding 
the Premiums. 


CHEVIOTS. 

Judges . — George Douglas, Plenderleith, Hoxburglishire ; Andrew Scott, Tar- 

bat House, Ross-sbire . — Attending Member^ Alexander Macduff of Bonbard, 

Perthshire. 

For the best Tap, not exceeding four years old— eight sovereigns, to James 
Brydon, Moodlaw, Langholm. 

For the second best — ^four sovereigns, to Walter Carruthers, Kirkhill, Moffat, 

For the best Pair of Dinmont or Shearling Tups — eight sovereigns, to 
Thomas Elliot, Hindhope, Jedburgh. 

For the second best — four sovereigns, to Thomas Elliot, Hindhope. 

For the best Pen of Five Ewes, not exceeding five years old — ^six sove- 
reigns, to Thomas Elliot, Hindhope. 

For the second best — three sovereigns, to James Brydon, Moodlaw, Lang- 
holm, 

For the best Pen of Five Gimmers, lambed after 1st April 1851 — four 
sovereigns, to Thomas Elliot, Hindhope, Jedburgh. 

This stock the Judges reported as being generally of more than 
ordinary merit, many of the lots presenting examples of first-rate 
quality. 


BLACKFACED. 

Judges ^ — Alexander Denholm, Baitlaws, Lanarkshire; Kenneth Kennedy, 

Leauachau, Inverness-shire . — Attending Member^ Alexander Campbell of 

Monzie, Perthshire. 

For the best Tup, not exceeding four years old — eight sovereigns, to Bobert 
Paterson of Birth wood, Biggar. 

For the second best— four sovereigns, to Adam Blacklock, Minnygap, 
Moffat. 

For the best Pair of Dinmont or Shearling Tups — eight sovereigns, to James 
Tweedie, Nether Abington, Lanarkshire. 

For the second best — ^four sovereigns, to John and James Watson, Mitchell- 
bill, Biggar. 

For the best Pen of Five Ewes, not exceeding five years old — six sove- 
reigns, to James Brydon, Kinnelhead, Moffat. 

For the second best — three sovereigns, to Donald McLaren, Braeleny, 
Callander. 

For the best Pen of Five Gimmers, lambed after 1st April 1851 — four 
sovereigns, to Patrick Small, Dimanean, Earkmiehael, Perthshire. 

The show of Blackfaced Sheep was consideredj on the whole, to 
be very good, though it embraced some animals scarcely qualified 
to be presented on such an occasion. It is to be appr^ended, 
not only that too little attention generally is paid to the improve- 
ment of Blackfeced Sheep, but that an indiscriminate system of 
crossing may ere long, in some districts, destroy its purity, if not 
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imperil its existence. It is earnestly hoped that every effort will 
be made to maintain the purity and develop the qualities of a 
breed so peculiarly suitable for many parts of this country. 

SOUTHBOWNS. 

Judges , — ^Andrew Bell, Hope House, Alnwick, Northumberland; George 
Willis, Keithock Mains, Coupar- Angus . — Attending Member^ James Camp- 
bell of Craigie, Ayrshire. 

For the best Tup, not exceeding four years old— eight sovereigns, to 
James Aitchison of Alderston, Haddington. 

For the second best— four sovereigns, to Hugh Watson, Keillor, Coupar- 
Angus. 

For the best Pair of Shearling Tups — eight sovereigns, to Hugh Watson, 
Keillor, Coupar- Angus. 

For the second best— four sovereigns, to James Aitchison of Alderston, 
Haddington. 

For the best Pen of Five Ewes, not exceeding five years old — six sove- 
reigns, to Hugh Watson, Keillor, Coupar- Angus. 

For the second best— three sovereigns, to William Tod, Elphinstone Tower, 
Tranent. 

For the best Pen of Five Shearling Ewes or Gimmers — ^four sovereigns, to 
Hugh Watson, Keillor, Conpar-Angus. 

The exhibition of Southdowns, though not equal, perhaps, to 
what may be seen in some parts of England, was the best the 
Society has yet had; and even in the opinion of the English 
Judges, many of the lots were examples of what “ prime Downs’’ 
should be. At former Shows, this breed was, in some measure, 
ranked as a supernumerary class, and few^er premiums were given for 
it than for the others. At Perth, however, it was placed, in this 
respect, on a par with them, the Directors being anxious to direct 
attention to the extension of a race so remarkable for its docility, 
earliness, aptitude to fatten, and power of producing a superior 
carcase of mutton, 

EXTRA SHEEP. 

The Judges commended the following animals : — 

Five Southdown Lambs, belonging to Eobert Scot Skirving, Campton, 
Haddington. 

Five Eomney-Marsh Ewes, and Five Eomney-Marsh Gimmers, belonging 
to Bavid Park, Tynefield, Bunbar, commended as a breed likely to be useful 
in crossing with sheep for hi^ pastures. 

Five Eomney-Marsh Wethmrs, belonging to John Brown Wright, Hedder- 
wick Hill, Bunbar. 

SWINE. 

Anthony Cruickshank, Aberdeen ; James Gordon of Manar, Aber- 
deenshire ; Claude Scott Steuart of Balguise, Perthshire . — Attending Mem^ 
hety Alexander Buthie, Aberdeen. 

For the best Boar, large breed— five sovereigns, to W. H. Brown of Ashley, 
Eatho, Mid-Lothian. 

For the second best — three sovereigns, to John Gordon of Aikenhead, 
Glasgow. 

For the best Boar, small breed — five sovereigns, to Jonathan Brown, The 
Height, Wigton, Cumberland. 



^08 


ACCOUNT OF THE SHOW AT PERTH IN 1852. 


For llie second best — three sovereigns, to Robert Harrison Watson, Bolton 
Park, Wigton, Cumberland. 

For the best Sow, large breed— four sovereigns, to George Hay Plummer, 
Melville, Dalkeith. 

For the second best — ^two sovereigns. ISTo award. 

For the best Sow, small breed— four sovereigns, to John Arkley, Powmill, 
Breclun. 

For the second best— two sovereigns, to A. W. Battery, Monkland, 
Airdrie. 

For the best Pen of Three Pigs, not exceeding eight months old— four 
sovereigns, to Jonathan Brown, The Height, Wigton, Cumberland. 

For the second best— two sovereigns, to the Earl of Mansfield, Scone 
Palace. 

There were some excellent specimens of the small breed, but the 
show of the large was deficient. This may partly be accounted 
for by exhibitors improperly entering animals belonging to it for 
competition with the small class. When this was observed, the 
lots were of course passed by the J udges ; and it is believed that 
in some instances parties, by unfairly attempting to compete out 
of their proper class, lost the premiums which might probably have 
been awarded to them in it. The Judges noticed with commenda- 
tion that there was less of that extra feeding and excessive fatness 
which has of late so much prevailed, and which the Society so 
strongly condemns in all breeding animals. 

POULTRY. 

Jt(d^es , — James Gk)rdon of Manar, Aberdeenshire ; Claude Scott Steuart of 
Dalguise, Perthshire — Attending Member^ Patrick Keir, yr. of Eanmonth, 
Perthshire. 

For the best pan: of Turkeys, IJorfolk or Black breed— one sovereign, to 
Jaynes Wilson, Woodbum, Dalkeith. 

For the best pair of Turkeys of any other breed— one sovereign, to the Mar- 
qnis of Breadaibane, Taymouth. 

For the best pair of Capon Turkeys. No entry. 

For the best pair of Fowls, mottled or speckled, Dorking breed — one 
sovereign, to Robert E. C. Benton, Glasgow. 

For the best pair of Fowls, Polish breed. No award. 

For the best pair of Fowls, Spanish breed — one sovereign, to R. E. C. 
Benton, Glasgow. 

For the best pair of Fowls, gold or silver spangled, Hamburgh breed — one 
sovereign, to R. E. C. Benton, Glasgow. 

For the best pair of Fowls, grey speckled or old Scotch breed. No award. 
For the best pair of Fowls, Malay breed— -one sovereign, to R. E. C. Ben- 
ton, Glasgow. 

For the best pair of Fowls, Cochin-China breed — one sovereign, to R. E. 
C. Benton, Glasgow. 

For the best pair of Fowls of any other breed — one sovereign. No award. 
For the best pair of Capons. No entry. 

For the best pair of Poulards. No award. 

For the best pair of Ducks, Aylesbury breed— one sovereign, to the Mar- 
quis of Breadaibane, Taymouth. 

For the best pair of Ducks of any other breed— one sovereign, to Sir Thomas 
Moncreifire of Moncreife, Bart., Perth. 
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For the best pair of Geese— one sovereign, to William Muir, Hardington 
Mains, Biggar. 

The exhibition was more than usually large, but in point of 
quality the J udges have not reported favourably. There was a 
want of superior birds generally, and the deficiency was particu- 
larly noticeable in the section of Dorkings. 

DAIRY PRODUCE. 

Judges, — Robert Greig, merchant, Perth; Charles Matthew, merchant, Perth ; 
Francis Richardson, Edinburgh ; Lawrence Rintonl, merchant, Perth. 

For the best sample (not less than 14 lb.) of Butter, cured in 1852 — three 
sovereigns, to Adam Roy, Broadlees, Dunblane. 

For the second best— two sovereigns, to James Gibson, Pitlochrie, Perth- 
shire. 

For the best sample (not less than 14 lb.) of Powdered Butter— three sove- 
reigns, to James Patrick M‘Inroy of Lude, Blair- Athole. 

For the second best — two sovereigns, to Mrs William Sutherland, Dal- 
more, Alness. 

For the best sample of Fresh Butter, three rolls, of | lb. weight each — 
three sovereigns, to Lady Louisa Moncreiffe of Moncreiffe, Penh. 

For the second best— two sovereigns, to Sir John Stuart Forbes of Pitsligo 
and Fettercairn, Bart. 

For the best couple of Cheeses made from Sweet Milk in 1862— three 
sovereigns, to James Allan, Westmains, Stonehouse, Lanarkshire. 

For the second best — two sovereigns, to John Dunlop, Whiteshaw Gate, 
Strathaven, Lanarkshire. 

For the best couple of Cheeses made from Skimmed Milk in 1852 — three 
sovereigns, to M^s Buchanan, Gilkhorn, Arbroath. 

For the second best — two sovereigns, to Thomas Muir, Bowhouse, Lanark. 
For the best imitation of any known description of English Cheese — three* 
sovereigns, to M. S- MTnroy, Lude, Blair- Athole. (Stilton.) 

For the second best— two sovereigns, to James Allan, Westmains, Stone- 
house, Lanarkshire. (Stilton.) 

The exhibition in this department was, in point of extent, inferior 
to what has been witnessed in other districts where the dairy forms 
a more important element in the economy of the farm. In quality, 
however, it was reported by the J udges as equal to anything they 
had previously seen, and as highly creditable to the exhibitors. 
The fresh butter met with special commendation, as well as the 
samples of imitation English cheese, the Stilton being pronotoced 
equal to any that the county of Leicester produces. 

^ IMPLEMENTS. 

Judges. — John Finnic, Swanston, Mid- Lothian; John Gibson, Woolmet, 
Mid-Lothian; James Home, C.E., Edinburgh; Alexander Macfarlane, 
Foundry, Perth ; Lawrence Oliphant of Condie, Perthshire ; Joseph 
Scholes, Railway Station, Perth ; James Slight, Edinburgh ; James Steed- 
man, Boghall, Mid-Lothian ; Henry Stephens, Edinburgh ; Robert Stenart 
of Carfin, Lanarkshire ; James Stirling, C.E,, Edinburgh ; William Wat- 
son, Errol, Perthshire. 
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Section 1.— For tlie best Two-Horse Plougb for general purposes— two 
sovereigns, to O-eorge Ponton, Grongfoot, Linlithgow. 

The Judges reported a marked improvement in this implement, 
and stated that the general collection was most creditable to the 
exhibitors. Seven ploughs were selected by the J udges for trial, 
the result of which was most satisfactory, and confirmed the 
opinion previously formed of their different merits. The plough 
to which the first premium was awarded not only did its work 
better, but, upon applying the dynamometer, was found to require 
less power of drau^t than any of the others selected for trial. 

2. For the best Trench or Deep-Furrow Plough. No award. 

3. For the best iSubsoil Plough for two horses. No award. 

4:. For the best Subsoil Plough for moor and stony land, for three or four 
horses. No entry. 

6. For the best Double Mould-Board Plough for forming Drills — two 
sovereigns, to James Barclay, Castleton, Fowlis, Crieff. 

The entries in this section exhibited a decided improvement, 
and justified the J udges in reporting in the same terms as under 
Section 1. 

6. For the best Bibbing or Drill-Paring Plough. No award. 

7. For the best Two-horse Grubber or Cultivator, working on the flat — 
two soverdgns, to Bobert Law, Shettleston, Glasgow. 

The Judges reported an increase in the numbers, and a marked 
improvement in the simplicity of the construction of this class of 
implements, 

8. For the best Drill Grubber for Green Crops. No award. 

9. For the best Norwegian Harrow— three sovereigns, to James Kirkwood, 
Tranent. 

The Judges reported most favourably of the implement which 
gained the first premium in this section. In the trial, it fully 
maintained the superiority it had formerly shown, and proved 
itself, upon being tested by the dynamometer, to be of e^ier 
draught than had hitherto been supposed, 

10. For the best Consolidating Land-Boiler. No award. 

11. For the best Land-Presser for preparing Seed-Bed for Grain — ^three 
sovereigns, to David Galloway, Cumno, Alyth. 

The Sowing Machine attached to this implement was considered 
to be a decided improvement. 

12. For the best Pulverising Land-Boiler — three sovereigns, to Gibson and 
Eichardson, Newcastle-on-T^e. 

The principle upon which this implement is constructed is new 

the exhibitions of the Society, and was highly approved of by 
the Judges upon trial. 
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13. For the best Harrows— two sovereigns, to William Crosskill, Bev- 
erley. 

The Bedford Patent Harrow, upon trial, again proved itself 
superior to all the others that were entered in competition. 

14. For the beat Common Swing-trees or Draught-bars. JSfo award. 

There being nothing new in the construction of the articles ex- 
hibited, no premium -was awarded, but they were commended for 
their superior workmanship. 

15. For the best Equalising Swing-trees or Draught-bars — one sovereign, 
to James Eorkwood, Tranent. 

Though there was nothing new, a premium was awarded by the 
Judges in consequence of the attention bestowed on the equalisa- 
tion of the draught, when more than two horses are required, and 
from the high finish of the implement. 

16. For the best Broadcast Sowing-Machine for Crain and Grass Seeds — 
three sovereigns, to John Lennie, Lauder Bams, Lauder. 

The machine to which the Judges awarded the premium is 
constructed upon an improved principle. It will work better on 
hilly ground, and is better adapted for removal from one field to 
another, than those hitherto exnibited, 

17. For the best Drill Sowing-Machine for Grain — three sovereigns, to 
Thomas Sherriff, West Bams, Dunbar. 

The Judges reported a general improvement in this class of 
implements. 

18. For the best Horse-Hoe for Drilled Grain Crops— four sovereigns, 
to Thomas Sherriff, West Baras, Dunhar. 

A general improvement in this class was also reported. 

19. For the best Sowing-Machine for Turnips. No award. 

20. For the best Sowing-Machine, for Beans, sowing three rows. No 
award. 

21. For the best Dry Manure Distributing Machine — two sovereigns. No 
enti'y. 

22. For the best Liquid Manure Distributing Machine — three sovereigns, 
to William Herkless, Glasgow. 

The Judges deemed this construction of pump as useful in dis- 
persing liquid manure over the ground, and it might also be 
employed as a water-engine in case of fire at a farmstead. 

23. For the best Liquid Manure Pump — one sovereign, to A. and W. 
Smith and Co., Paisley. 

Although this was the only pump entered in competition in 
this section, the Judges deemed it worthy of the premium, on 
account of its being made of copper, taking up little room, being 
easily arranged and removed, pumping liquids effectively, and 
being moderate in price. Such an implement would be useful in 
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all sorts of farms, for pumping liquids of any kind at any required 
place. 

24. For the best Straw-Cutter for hand-labour — two sovereigns, to Kich- 

mond and Chandler, Manchester. ^ 

25. For the best Straw-Cutter for power — three sovereigns, to Richmond 

and Chandler, Manchester. ^ 

Both these machines are of the same construction, the latter 
being only a little larger than the former. The Judges remarked 
that they all exhibited the usual high finish and correctness of 
construction which the machines exhibited by Bichmond and 
Chandler at former Shows of the Society possessed. They also 
observed that the gearing now employed is much more simple, 
and fewer, than those attached to similar machines exhibited by 
that firm, and in consequence they are more generally useful, and 
their price more moderate. 

26. For the best Turnip- Cutter for sheep — two sovereigns, to James 
Hirhwood, Tranent. 

There was considerable competition in this section. The 
Judges preferred the one made by James Kirkwood, because it is 
wholly composed of iron, not likely to go out of order, and is so 
constructed that it can either be wrought by hand or attached to 
a cart ; and it has the further advantage, while travelling over 
grass land, of cutting the turnips for stock. That of Carson's 
construction, exhibited by Lord Kinnaird, was commended, on 
account of its cutting a large quantity of turnips in a given 
time ; but it cut them too small for cattle ; and yet, were the 
turnips mixed with chaff, it seems well adapted for even that 
species of stock. Smith & Co. of Paisley exhibited a turnip- 
cutter by hand-power, whose action is horizontal; and it can 
slice turnips for cattle at one end, and for sheep at the other, at 
the same time. 

27. For the best Turnip-Cutter for Cattle—* one sovereign, to C. D. 
Young and Co., Edinburgh. 

28. For the best Turnip- Cutter for Sheep, adapted for attachment to a 
Cart— three sovereigns, to John Hutchison, Craigend, Perth. 

Only one competitor appeared in this section ; and although tlie 
workmanship was slovenly, and the whole machine would admit of 
much improvement, the Judges considered the principle of its 
construction good, 

29. For the best Linseed-Bruiser for hand-labour — two sovereigns, to 
Richmond and Chandler, Manchester. 

30. For the best Grain-Bruiser for hand-labour— two sovereigns, to A. 
and W. Smith and Co., Paisley. 

31. For the best Grain and Linseed Bruiser for power— three sovereigns, 
to Richmond and Chandler, Manchester, 

32. For the best Bean-Bruiser for hand-labour. No entry. 

The bruisers by Richmond and Chandler were highly finished 



ACCOUNT OP THE SHOW AT PEETH IN 1852, 


413 


and efficient, bruising either grain or linseed, the feed of the grain 
being regulated by a screw. The grain-bruiser of Smith & Oo. 
would bruise the largest quantity of grain in a given time, the 
feed being regulated by the common clack, but the J udges conceived 
that the rollers would be materially injured wei'e nails or stones by 
any accident to get amongst the grain. 

83. For the best Hoot- Washer. No award, 

34. For the best Steaming Apparatus for preparing food — ^three sovereigns, 
equally between Eichmond and Chandler, Manchester, and A. and W. 
Smith & Co., Paisley. 

Both these steaming apparatuses were deemed by the Judges 
useful for both large and small farms, and either may be made 
double or single as desired. 

35. For the best set of Troughs for Feeding-Byres. No award. 

The Judges awarded no premium in this section, deeming clay 
to be an unsuitable material for pigs’ troughs in a farmyard, and 
considering the iron pig-trough exhibited inconvenient and clumsy. 

36. For the best One-horse Farm- Cart— three sovereigns, to Alexander 
Serimgeonr, Methven, Perth. 

Alexander Scrimgeour's cart is strong and substantial, well 
adapted for farm purposes, durable, and moderate in price, (£9.) 
That by Alexander Young the Judges strongly commended as 
being well put together, hut it is high in price, (£13,) its 
excellence consisting in binding the fore and back cross-bars to 
the shafts with a bar of iron, instead of bolts. Mr Law's carts 
exhibited good workmanship and materials. 

37. For the best Light Spring-Cart, for farm or other purposes — two 
sovereigns, to William Crosskill, Beverley. 

The J udges deemed this a useful cart ; and it is well con- 
structed, like all the workmanship which Crosskill invariably 
exhibits. 

38. For the best Harvest Cart. No award. 

39. For the best Stone or Iron Stack Pillars, with Framework — two 
sovereigns, to Youhg, Peddie, and Co., Edinburgh. 

The Judges preferred the stack pillars made by Young, Peddie, 
& Oo., taking the construction, material, and cost into account. 
Those made by Charles D. Young & Oo. they commended as being 
well constructed. 

40. For the best BlAy Tedding Machine — ^two sovereigns, to Eichard 
Hodgson of Carham, Coldstream. 

41. For the best Horse Stubble or Hay Eake — one sovereign, to Lawrence 
Oliphant of Condie, Perth. 

This hay-tedding machine is of English origin, and it has not 
yet been adopted oy Scottish farmers, from some preconceived 
notion that it is not suited for the making of artificial grasses into 
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hay. However this may be, the Judges believe that a more 
eflScient machine for eflfectually tedding hay can scarcely be con- 
structed. The agricultural public is much indebted to Mr 
Hodgson for showing them tiie really useful purposes of this 
machine. The improvement on the hay-rake by Mr Oliphant 
consists in strengthening the axle, by extending its bearings. 
The workmanship of James Kirkwood^s hay-rake was commended 
by the Judges. All the machines of this section were remarkably 
well constructed and manufactured. 

42. For the best Improvement on any part of the Thrashing Machine-— 
five sovereigns, to Peter M‘Lellan, Bridge of Earn, Perth. 

Three improvements have been eflEected in parts of the ordinary 
Scotch thrashing-machine by Peter M‘Lellan. One consists in 
simplifying the shaker, by removing a number of the teeth, and 
introducing a brush, to sweep the loose grain into* the hopper of 
the fanners. Another improvement is the introduction of the 
diamond beaters upon the drum, by which the grain is more easily 
and effectually separated from the straw than by the common 
beaters ; but the chief improvement is ejffected in the elevators, 
by which the roughs are taken from the under to the upper barn 
in an effectual manner, by a simple means, economising the 
power. The Judges conceive that the small thrashing-machine 
exhibited by Macartney and Drummond in this section is of very 
superior workmanship ; and they regret that the placing it in this 
section — which they consider a wrong one for it — deprived them 
of the power of awarding a premium to it. 

43. For the best Thrashing-Machine, not exceeding two-horse power— six 
soverdgns, to Robert Stenartof Garfin, Lanarkshire. 

The portable English thrashing-machine, introduced* into this 
country by Mr Steuart of Carfin, was made by Edward Pellew of 
Plenty, Berkshire, is a neat, compact, well-constructed machine, 
and can be easily moved from place to place. If it had a ratchet 
gearing, to counteract any inordinate force of the working power, 
and a stronger spur-wheel, the Judges conceived that this would be 
a very perfect portable machine. Mr Crosskill’s portable machine, 
which was commended by the Judges for its workmanship, is 
quite suitable for small farms. It may be well here to refer the 
reader to the comparative merits of portable machines, which are 
discussed in a paper of this number of the Transactions, at p, 382. 

44,.^ For the best Thrashing-Machine, with English high-speed open Drum, 
combined with Shakers, Fanners, <fec., on the Scotch principle. No entry, 

45. For the best Barley Hummeler, for attachment to a Thrashing- 
!Machine. No entry, 

46. For the best Dressing Fanners for Grain — three sovereigns, to Robert 
^d, Leysmill, Forfarshire. 

The Judges considered the fanners were of superior description. 
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That exhibited by Robert Reid was well constructed, and the 
riddling and dressing {)art superiorly adapted to produce a sample 
of clean grain. The driving wheels being judiciously placed out of 
the way is a distinguishing feature of this machine. Smith & 
Co.'s dressing fanners displayed good workmanship, and were 
commended. 

47. For the best Weighing Machine for the Barn, indicating measure and 
weight of grain at one operation. No entry. 

48. For the best Weighing Machine, indicating from 1 lb. to 2 tons— 
three sovereigns, to A. and W. Smith and Co., Paisley. 

The characteristic distinction of Smith & Co.'s weighing- 
machine is the enclosing of the machinery within a cast-iron box, 
which may be placed anywhere in the ground, without the aid of 
masonry. 

49. For the best Chum worked by hand — two sovereigns, to Peter 
M‘Lellan, Bridge of Earn, Perth. 

60. For the best Churn worked by power— two sovereigns, to Charles D. 
Young & Co., Edinburgh. 

The competition in churns was extensive ; but the Judges could 
not fail to observe that a tendency is manifested by the manu- 
facturers to introduoea complication of machinery in connection with 
the moving power — a tendency which they consider ought not to 
be encouraged by the Society. The premium churn, of the box 
description, was of the simplest construction ; and although of itself 
consisting of zinc, which is objectionable, the form could as well 
be made in wood. The commended churn of Philip Hunter of 
Edinburgh was of the old upright form, but furnished with a 
double plunger, set in motion by means of simple cranks. The 
churn worked by power was of rather objectionable form, inasmuch 
as the ropes which govern it are apt to slip off in the operation. 
But as tne implement was well manufactured by Charles D. 
Young & Co., the Judges awarded the premium. 

51. For the best Cheese Press — one sovereign, to Macartney and Drnin- 
mond, Cumnock, Ayrshire. 

There was considerable competition in this section, and the 
Judges preferred the one by Macartney and Drummond, because 
of its simple form and inexpensive cost. That exhibited by Rich- 
mond and Chandler is of very compact form, and exhibiting 
beautiful workmanship was commended, 

62. For the best Curd-Cutter for Dairy purposes. No axoard. 

63. For the best general Set of the Smaller Utensils of the Dairy, No 
entry. 

54. For the best Field-Gate, constructed entirely of Iron— one sovereign, 
to Thomas Gorrie, Perth. 

The iron field-gate of Thomas Gorrie was remarkably neat, and 
strongly constructed, with diagonal bars, and moderate in expense, 
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and seems well adapted, in the opinion of the Judges, for field pur- 
poses. The tension bar-gate oi Charles D. Young and Co. was 
commended as a well-constructed article. There was considerable 
competition in this section. 

55. For tbe best Field- Gate, not constructed entirely of Iron, ISfo entry. 

56. For the best set of Travis Divisions, Back and Manger, for Farm 
Stables— two sovereigns, to Charles D. Young and Co., Edinburgh. 

The Judges considered that such iron heel-posts, iron skeleton 
frames for the travis-boards, together with the iron rack and 
manger, would be well adapted for farm stables. 

57. For the best set of Farm Harness— premium equally between James 
Dunlop, Haddington ; Hunter and Allan, Kelso j and Alexander Bussell, Pit- 
machie, Aberdeenshire. 

The J udges could not but consider the advances made at this 
Show, in the improvement of farm harness, as very remarkable, no 
less than three diiSferent modes of adjusting the^ shape of the cart 
saddle to the back of the horse being presented in competition ; 
and the advantages presented by each were so obvious, that it 
was impossible for the Judges to draw a distinction between them. 
So they recommended to the Directors to give a premium to each of 
the three competitors. Both the material and workmanship of 
the harness, which was nevertheless very simple in construction 
and inexpensive in cost, were objects of admiration. 

58. For tbe best Machine for making Drain Tiles and Pipes from Clay. 
No entry, 

5^. For tbe best Machine for separating extraneous matter from Clay, 
and preparing it for tbe Mauufacture of Tiles and Pipes. No entry, 

60. For tb^best Machine for Milling, Screening, and Moulding Clay into 
Tiles and Pipes, by a continuous operation. No entry, 

61. For the best set of Tiles and Pipes for Field Drainage — one sovereign, 
equally between James M' Alpine, Staling, and Alexander Meldrum, Seafield 
Tile-works, St Andi’ews, 

All the draining materials of this section were excellent in the 
opinion of the Judges. They could not determine the superiority 
between the articles produced by James M‘Alpine and Alexander 
Meldrum, so the premium was divided between them ; and those 
of the others were very little inferior to the prize articles, 

62. For the best set of Glazed Socketed Pipes for Sewerage — one sove- 
reign, to the Aberdeen Brick and Tile Company, Aberdeen. 

This was also a well-contested section, and the Judges only 
after much difficulty awarded the premium to the Aberdeen Brick 
and Tile Company, because their prices were the lowest, and the 
sockets and bends exhibited by them were particularly good, and 
reasonable in price. ^ ? 
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63. For the best set of Tools for Cutting Field Drains— one sovereign, to 
William Cadell, Sons, & Co,, Cramond. 

64. For the best set of Tools for Cutting Open Drains in Hill Pastures — 
one sovereign, to William Cadell, Sons, & Co., Cramond. 

The quality of the tools made by William Cadell, Sons, & Oo. 
is well known and generally appreciated, so the J udges had no 
hesitation in awarding the premiums to them, although they were 
the only competitors in the section. 

65. For the best general set of Hand Implements for the Farm. No 
entry. 

66. For the best Apparatus for preparing Flax — ten sovereigns, to A. & 
W. Smith & Co., Paisley. 

Smith & Co. exhibited a complete set of apparatus for prepar- 
ing flax for the manufacturers, which manifested much ingenuity 
in construction, neatness of workmanship, and apparent durabi- 
lity in the materials. Although no nther competitor appeared, 
the J u^es awarded the premium with much satisfaction to this 
most eflfective series of machinery. The preparation of flax by 
means of improved machinery, and by a diflerent party from the 
grower, is now eliciting much solicitude, as well in farmers as in 
manufacturers, especially in Ireland. 

67. For the best Reaping Machine — ^twenty sovereigns, to George Bell, 
luchmichael, Errol. 

The account of the trial will be found below. 

EXTRA IMPLEMENTS AND MACHINES, AND GENERAL COLLECTIONS. 

The report by the Judges of this department, after a careful 
examination of all the articles submitted to their consideration, 
was of a very favourable character. In many instances the style 
of construction, the mode of finish, and the mechanical skill 
displayed, reflected great credit on the manufacturers. Besides 
this general expression of opinion, the Judges reported the follow- 
ing list of articles which were thought more especially deserving 
of commendation : — 

An eccentric grinding mill, by William Crosskill, Beverley. 
This article deserves notice for its superior workmanship and its 
portability. Machine-made cart-wheels, by the same, were of 
excellent quality and moderate in price. Kirkwood's grubber, by 
James Kirkwood, Tranent, possessing the usual excellence in 
form and workmanship of the maker. Sheep fodder rack, by the 
same. 

Double mould-board or drill plough, by Thomas Keid, Monkton 
Miln. The plough is combined with an apparatus that sows turnip 
in one drill, while the plough is setting up the one adjoining. 
It was tried on the field, and found to work satisfactorily. 

Grass-mowing machine for horse-power, by Alexander Shanks 
& Son, Arbroath, for mowing and rolling lawns. This implement 
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is after the model of Budding’s famed mowing machine^ and Is 
constructed in Messrs Shank’s usual handsome style. 

Portable steam-enginoj six-horse power, exhibited by A. and W. 
Smith and Co., Paisley. It was manufactured by Clayton and 
Shuttleworth, Lincoln. In the opinion of the Judges, its power 
is over-estimated, but the workmanship was in every respect 
admirable, and Messrs Smith are entitled to credit for their 
public spirit in bringing it down from England. 

Stack ventilator, by Erancis Somner, Kelso. Tliis is a square 
tube of deal, rising up through the centre of the stack, and crowned 
with a ventilating hood above the apex. The tube is all over per- 
forated to admit air, and at bottom furnished with four radial 
hollow arms, through which the current of air is first received. 
The principle seems sound, though the tubes appear small for 
their duty. 

Draining pavement bricks, by John Quarton, Cuttlehill, Inver- 
keithing — ^patentee, William Forbes, Ellon — for the floors of byres 
and feeding-houses, combining the advantage of the sparred lloor 
with that of solid pavement. 

Sheep-dipping apparatus, by Thomas Bigg, London, well known 
for its economy and efficiency. 

Machine for making staples for wire-fencing, by Thomas Dover, 
Pitlochrie, a new and useful invention. 

Improved bee-hives, by Robert Halket, Perth. 

Dog-cart, with balancing apparatus, by George Thomson, Stir- 
ling. 

A complete assortment of the implements and machines used on 
a farm, exhibited in their actual working condition, by the Right 
Hon. Lord Kinnaird. This was the most interesting and Useful 
group m the implemental department. The greater part of the ar- 
ticle were by makers of eminence, while a few had been constructed 
OP improved under his Lordship^s own direction, assisted by his in- 
telligent manager, Mr McLaren. Of these last there may be 
noticed an improved grass-seed sowing machine, possessing every 
qualification for performing that process in the best manner; 
also a Carson’s turnip-cutter for sheep, fitted up in superior style, 
and an interesting combination of a gigantic straw-cutter, fitted 
for occasional attachment to the thrashing machine, when the 
entire discharge is cut down for litter, in lengths from 4 to 6 
inches. 

A general collection of implements, by James Slight, Edin- 
burgh, presenting considerable variety, amongst which the follow- 
ing are more specially noticeable : The Tweeddale subsoil and 
trench ploughs, a Howard’s wheel plough, light subsoil trench- 
plough, diamond and rhomboidal improved harrows, oilcake 
breaker, and dynamometer. Mr Slight was found entitled to 
high commendation for his collection ; and it should be noticed 
thm m this, as on former occasions, he might have been rankedj 
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among the successful exhibitors in the premium sections, were it 
not that, owing to his official connection with the Society, he de- 
clines to compete for its premiums, though always ready to add 
to the usefulness and attractiveness of its Shows. 

Collection of articles in fire and common clay, by the Grange- 
mouth Coal Company, embracing fountains, vases, pedestals, &c., 
and displaying great artistic taste. 

Collection of articles in fire-clay, from the works of John 
Wauchope, Esq. of Edmonstone, consisting of vases, pedestals, 
chimney-tops, &c., of very elegant designs. Particular attention 
was drawn to a fire-clay oven for kitchens, handsomely mounted 
with metal door, &c. 

Collection of wire-netting, and articles of like manu&cture, by 
Thomas Gorrie, Perth. The wire netting was remarked for its 
substantial quality and moderate price. 

Collection of iron hurdles, garden-chairs, and other articles in 
wrought-iron, &c., by Charles D. Young & Co., Edinburgh. The 
leading article — the hurdles — in this collection, were of the usual 
substantial construction and good workmanship of this well-known 
house. 

A large collection of gates, hurdles, wire netting, and other 
wire works, by Young, Peddie, & Co., Edinburgh, exhibited taste- 
ful and substantial examples of the manufacture of this establish- 
ment. A wrought-iron carriage gate, with side wickets, was parti- 
cularly noticed. 

REPORT OP THE TRIAL OP REAPING MACHINES. 

^ Out of five Reaping Machines exhibited, four were on the prin- 
ciple of Hussey’s, and one on that of the Bev. Patrick Bell. Of 
these, only two were entered for trial. The Hussey machine was 
from the well-known house of Crosskill of Beverley, the other 
was the early constructed Scotch machine, invented in 1828 
by Patrick Bell, with certain improvements lately introduced by 
his brother, George Bell, of Inchinichael farm, Perthshire. 

As has already been stated, arrangements were made by the 
Secretary to conduct the trial on the farm of Muirton, and 
three fields — oats, barley, and wheat — ^were placed by Mr Morton, 
the tenant, at the disposal of the Society for the experiment. 

The following Judges were appointed to superintend the trial ; 
— Lawrence Oliphant of Condie ; Henry Stephens, author of 
The Booh of the Farm; James Stirling, Civil Engineer, Edin- 
burgh; JohnFinnie, Farmer, Swanston ; John Dickon, Farmer, 
Sanghton Mains ; John Gibson, Farmer, Woolmet; James Steed- 
man, Farmer, Boghall; William Watson, Millwright, Errol; 
John Young, Engineer, Newton-upon-Ayr. 

The practical farmers to whom the duty was intrusted were 
purposely selected from districts unconnected with the Perth Show, 
so as to be free from any bias which possibly might have been 
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ascribed to those in whose neighbourhood Bell’s machine has 
long been in operation. His Grace the Duke of Athole, with his 
characteristic energy and activity, superintended the whole arrange- 
ments ; and Hugh Watson, Keillor, attended the trial as arbiter 
between the Society and the Tenant, in the event of any question 
arising as to damage sustained by the crops. Owing, however, to 
the orderly conduct of the vast crowd of spectators, Mr W atson^s 
services were not required. 

A space was first cut by the sickle along the ends of the fields, 
so as to enable the machines to commence. Hussey’s, from being 
drawn by the horses, requires a further clearance alon^ the sides 
sufSciently broad to allow the horses to walk. BelFs, on the 
other hand, being propelled by the horses, and having the power 
of delivering the grain to the right or left, opens a passage for 
itself at any point, whether at the side or in the centre of a field ; 
hence in each trial it took precedence in starting. Each machine 
was worked by two horses. 

The first essay was in a field of oats. The crop was standing 
and nearly ripe, consequently in a favourable condition for 
machine-cutting, although it stood rather thin on the ground. 
Beirs machine at first created an impression, from the slow move- 
ment of its shears, (making only about 110 strokes per minute,) 
that it might pass over and crush the grain, A second or two, 
however, suificed to -dispel this; and as the implement progressed, 
it left a stubble about four inches Mgh, cut with the most perfect 
regularity, and so clean that scarcely a straw or a grain was 
observable on it. A stoppage occurred to allow some adjustment 
to the height of stubble, and, during the five or six turns made by 
the machine, two or three stoppages took place in crossing deep 
farrows and. unequal ground ; but, on the whole, the work was 
wdft and continuously perform^. The cutting was perfect through- 
out, and the com laid wil^ great regularity in an unbroken swathe, 
the straw lying at an angle of 30° with the line of progress. The 
breadth of the cut, when shut on both sides, is 6 feet, but cutting 
with an open side, the breadth seems not to exceed feet. In 
th^resent case the average of four turns was only 5 feet, 

Elussey's machine next came into operation on the oats. The 
rapid vibration of its cutters, which gave about 570 strokes per 
minute, produced a feeling of confidence at the start that it would 
leave nothing uncut ; and the first turn, though not performed 
without stoppage, was satisfactory with respect to cutting. The 
grain, however, was not so well laid as by Bell’s, and the stubble 
was higher and not so clean. The succeeding cuts were less satis- 
factory, frequent stoppages occurred, and when there was any 
under-growth of grass, the machine was greatly baffled. While 
the opeption of cutting was fairly performed, it was evident that 
the radical defect of the machine lay in the want of sufficient and 
r^ular means for removing the grain when cut. This division 
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of the process depended exclusively on the rakeman, and when he 
missed the proper moment for removal, the cutters were immedi- 
ately choked. In point of economy, a most important defect was 
observable — ^the breadth cut by Hussey’s did not, on an average, 
exceed 3| feet. 

The barley crop was much heavier than the oats, and partially 
laid, thus presenting greater dijficulties to the machines. The 
superiority of Bell’s was here decided in every respect, while 
the more frequent stoppages of Hussey^s, from choking, seemed to 
be caused partly by the greater weight of the crop, but mainly by 
the inability of the rakeman to perform his duties under the 
combined difGculty of a partially matted and a heavy crop. 

In the wheat field the crop was of great weight and strength, 
estimated at a produce of six quarters the imperial acre; and here 
the decided superiority of uniformly continued mechanical action 
over intermitting muscular force was strikingly illustrated. 
Bell’s machine, at the outset, cutting a breadth of feet along the 
edge of a ditch, had a stoppage from inequality of surface, after 
which it proceeded almost without intermission, cutting its regu- 
lar breadth, and laying the wheat with great regularity, three or 
four straws only being seen out of the proper angle on the top of 
the swathe.^ Under this ordeal, Hussey’s had still some merit. 
It cut a fair stubble, though higher than desirable. It began 
with its usual breadth, but even that (small compared with BelTs) 
was beyond the powers of the rakeman to remove ; the machine 
consequently became choked at intervals of a few yards, and it 
ultimately appeared necessary to reduce the breadth of cut to 
about two feet. In the wheat, therefore, the comparative failure 
of this machine was, under any economical view,' obvious and 
decided. The action of the fan in Bell’s machine, in gathering 
and depositing the crop upon the web, induced an apprehension 
that the grain might to some extent be beaten out. This the 
Judges carefully investigated, and found to be groundless. 

Taking into consideration all the circumstances of these trials, 
the J udges unanimously felt warranted in awarding the premium 
to Mr Bell, for the following reasons : — 

Isi, For the decided supex'iority of his machine in economising 
time and expense, owing to the greater breadth cut by it with the 
same horse-power — ^the difference being as 10 to 

For the character -and quality of the work performed by it, 
as being cleaner cut, producing less waste or shake, and laying 
the swathe with a regularity better suited for binding in sheaves 
than when laid off in unequal bundles. 

S^, For being less liable to choke, and to the consequent stop- 
pages. 

For being mechanically adapted to deposit the grain in 
pws, performing the operation in a superior manner, and sav- 
ing, in the opinion of the J udges, the labour of two men, as com- 
pared with Hussey’s. 
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5tkf For the advantages arising from its having the means of 
laying off the grain to the right side or the left, this feature, com- 
bined with that of being propelled instead of being drawn, enab- 
ling it to enter on either side, or into the centre of a field, without 
any previous clearing, and to continue the cutting without inter- 
ruption while the cut portion of the crop was lying on the ground. 

For greater efficiency when operating on a crop partially 
lodged. 

Jk. hall maxwell, Secretary, 


SUMMARY or THE DISCUSSIONS AT THE MONTHLY MEETINGS of the 
SOCIETY IN 1851-2.* 

By Thomas Anderson, M.D., Chemist to the Society. 

I HAVE selected for the subject of the following address a sum- 
mary of the discussions at the monthly meetings of the Highland and 
Agricultural Society during the past winter, and I have done so for 
several reasons. It has appearea to me* that these meetings have 
now become an essential, and, as I think, a very important part of the 
business of the Society, and that there could not be a more favour- 
able opportunity of referring to them than that afforded by the 
General Show, when a larger number of the members^ is gathered 
together than at any other time ; and that these meetings may in 
this way be brought under the notice of many persons, who might 
not otherwise pay to them that attention which the importance of 
the subjects discussed, and the valuable observations of the 
different speakers deserve. I have been influenced also by the 
belief that the system of holding such meetings admits of much 
extendon, and that what has been done by the Society as a great 
national institution might be carried out % local clubs with great 
advants^, not only to their members, but to agriculture at large. 
To a <^rtain extent this has already been done, for several local 
clubs hold meetings for discussion ; and I can speak from personal 
experience of the admirable manner in which the business of such 
of them as I have had an opportunity of visiting is conducted, 
and the benefit they have conferred on their district. A local 
club which holds discussions I have always observed to be the centre 
of an increased amount of skill and energy ; in its district the 
agriculture is always more advanced, and there is a readiness to 
adopt what is new, tempered with a sound discretion, which 
prevents the rash and indiscriminate trial of all novelties, but 
confines it to such improvements as a sound knowledge of the 
cambiiities of the district render probably successful. 

interchange of opinions between man and man Is fraught 
with advantage in every branch of knowledge ; but it is peculiarly 


Dr Anderson delivered Hus address on the occasion of the General Show at 
Per^ in Anga^ last.^BDv 
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so in agriculturej for an individual who is isolated from his neigh- 
bours is apt to fall into a routine, which he has found to insure a 
certain amount of success, and becomes indisposed to adopt what 
might probably be improvements. Many a man, too, has not the 
opportunity of learning from books the progress of agriculture, or, 
if he has, he is often unwilling to alter his practice, either from a 
doubt, which is very commonly, and to some extent correctly 
entertained, regarding the efficiency of mere book learning in his 
art, or from that vis ineriice of which every man has more or less 
in his composition. But make him a member of a club, in which 
he hears the very same matters discussed by word of mouth, and 
the pros and cons distinctly pointed out by men whom he knows 
to be successful farmers, and he is stimulated to inquire how far 
they may be applicable to his own case, and to try them either in 
their integrity, or with such modifications as may appear neces- 
sary to suit them to the requirements of his own farm. But there 
is another advantage which such meetings afford, and which is 
prominently brought out by the discussions which I am about to 
bring under your notice: they have a tendency to improve not 
merely the practice of the art, but to direct the attention of prac- 
tical men to the principles on which that practice depends j and it 
is impossible to look carefully into any of them, without observ- 
ing a constant reference to scientific principles, and a concordance 
between the inferences of science and the results of practice, 
which most convincingly indicate that we are slowly though 
surely establishing a correct basis for agriculture, elevating it 
from the rank of an art to that of a science, and raising it to that 
position which it deserves to hold, not merely from its material 
importance, but from its real interest as a branch of knowledge. 

The discussions of the past season have been four in number : — 

Isi, The best modes of feeding and housing fattening cattle, 
and the breeds most suitable for different districts. 

Turnip culture. 

Zd^ On the value, in point of economy, immediate effect, and 
durability, of guano and other special manures, compared with 
farm-yard manure, the produce of turnips alone, as well as con- 
joined with cake, grain, or other extra feeding. 

On the cultivation of flax ; 

and in considering them I shall endeavour less to give the 
opinions of the individual speakers than to point out the general 
scientific inferences which may be deduced from the whole dis- 
cussion ; and though two, at least, are mainly occupied with prac- 
tical details, I think I shall be able to show that even they have a 
foundation of scientific principles. 

1. The first of these subjects of discussion, ‘^On the best modes 
of housing and feeding fattening stock, naturally divides itself into 
three different sections, which most of the speakers have considered 
separately. On the first head, (that of housing,) all refer to the 
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OTadual change which has taken place in the mode of accommodating 
fettening cattle, and the abandonment of large open courts contain- 
ing from fen to twenty cattle, and the introduction, first of hammels 
or small courts, with sheds for the accommodation of two or at most 
three cattle, then of stalls, and still more recently of boxes. The 
concurrent testimony of all is strongly condemnatory of the first of 
these practices, and reference is very distinctly made to the scien- 
tific facts on which its ioferiority depends. It has been conclusively 
established by scientific inquiry, that the natural temperature of 
the animal body is sustained by tiie consumption of a certain quan- 
tity of its food, which during the process of respiration undergoes 
a change chemically identical with that which takes place in the 
act of combustion. But in the animal body the temperature is 
always the same, whatever be that of the surrounding air. If, 
for instance, an ox be examined, its temperature will be found by 
means of the thermometer, during the dead of winter and the 
height of summer, to be always the same ; and on Fahrenheit's 
thermometer it will be somewhere about 100 degrees, while that of 
the air may in the one case be under the freezing point, and in the 
other as high as 70 or 80 degrees. Now it is very obvious that, 
in the former case, a much larger quantity of food must he con- 
sumed, to sustain the temperature of the animal at 100 degrees, 
than is necessary in the latter*— just as a room requires more fire to 
keep it hot in tibe winter than during the warmer seasons of the 
year ; and it naturally follows, that if we keep the animal in a 
warm locality, we economise the fuel, and require to supply a less 
quantity of food to keep up the temperature of its body at the 
natural standard. Now this is exactly what is eflfeeted by the im- 
proved methods of housing cattle; for while, in the large open court 
Ibrmeriy universally emidoyed^ they were exposed to every vicissi- 
tude of the weath^, in the sanaHer courts with sheds, or still more 
m houses, they are protected from the extremes of temperature, 
and an economy of food effected. A certain quantity of food is 
capable, under favourable circumstances, of producing a certain 
quantity of fat : but if the temperature of the air falls, an addi- 
tional quantity of fuel is required to sustain the animal heat ; and 
science has shown that the elements so consumed, or burned off, 
are exactly those which, under any circumstances, would go to the 
fomation of fat. It is obvious, therefore, that if we keep the 
animal warm, we do what would otherwise be done by a portion 
of the food with which we supply it ; and we might be inclined to 
^y that the warmer it is kept the iDetter. But practically there 
is a limit to this there is a certain range of temperature which is 
natural to the animal ; and though, in the process of fattening, we 
place it to a certain^ extent in an unnatural condition, we cannot 
far without producing various derangements of the 
whidi would speedily end in positive disease. Our 
object, therefore, mu^ be to sustain only a certain proportion of 
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the internal temperature by external warmth ; for the production- 
of a considerable part of it, by the combustion of the food within 
the body, is connected with and essential to the healthy perfor- 
mance of the animal functions. 

But there is another source of waste of food which these 
improved means of housing are also calculated to prevent* It has 
been ascertained that not only is the temperature sustained at the 
expense of the food, but that every movement of the muscles pro- 
duces also a certain consumption of it. Thus, if we sit still for an 
hour, a certain amount of the food we have swallowed is consumed 
or burned off in our bodies, which can actually be measured, by 
particular and very complicated chemical experiments; but if we 
run violently, or engage in. any active muscular exertion, the 
quantity which undergoes combustion is greatly increased* Now, 
obviously, if we confine a number of cattle in a large court-yard, 
which admits of abundant exercise, we produce the conditions of 
an increased and uneconomical consumption of food ; while, if we 
confine them in a small space, we diminish the muscular exertion, 
and consequently the amount of food which is wasted by it. And 
this is what is actually carried into effect by the use of hammels, 
stalls, and boxes, which, by the smallness of their space, prevent 
the animal taking an undue amount of exercise. In this, however, 
as in the former case, there is a limit, for exercise to a certain 
extent is absolutely requisite to the healthy performance of the 
functions of the animal. 

The object, therefore, of the careful feeder, is to reduce the 
consumption of food, by these two necessary processes, to the 
smallest quantity consistent with the perfect health of the animal ; 
and I need hardly say that practice is here fully consistent with 
theory, for the speakers, one and all, concurred in upholding the 
superiority of the methods adapted to secure these results, while 
they all condemn the use of open courts, which expose the cattle 
to the vicissitudes of the weather, and admit of active exercise. 
Minor differences of opinion, however, exist as to which of the 
other methods of housing presents the greatest advantages; but 
those differences, as Mr Elliot remarks in his observations, may 
be readily and fairly attributed to difieremces of climate and 
locality ; for while hammels, which permit a certain amount of ex- 
posure to the weather, may be quite successful in a low and shel- 
tered locality, they may be equally unsuited to an upland and cold 
district. The balance of opinion, however, is in favour of box- 
feeding, which is well spoken of by all those who have given it 
a fair and extended trial. It fulfils, in fact, all those conditions 
to which we have just referred, and possesses the important prac- 
tical advantages of economy in the expenditure of labour in feed- 
ing, and the production of a manure of superior quality. This 
superiority of manure, though referred to by several speakers, is 
not discussed in detail ; nor, so far as I know, are there at the 
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^present moment any satisfactory experiments to substantiate it ; 
and thougb I tbink it probable that a certain degree of supe- 
riority is produced, I should, on theoretical grounds, hesitate to 
express a decided opinion. It is most desirable, however, that we 
should obtain facts which may enable us to do so, and I would 
suggest the sulgect as one which merits examination by careful 
ex^riment on farm. 

The second part of the subject — ^the method of feeding — ^was not 

g me into in such full detail as it was at one of the discussions of 
e previous year, but various observations feh from the different 
speakers which are deserving attention. Jdr Elliot insists, parti- 
cularly, on the advantage of ^ving a considerable variety of food ; 
and this, which is his opinion, founded on actual experience, is fully 
borne out by science, and is peculiarly interesting to me, as I have 
more than once referred to it, on scientific grounds, as a proper prac- 
tice ; for, theoretically, the more we can vary the forms in which the 
elements of food are supplied to the animal, the more likely are we 
to promote active and healthy digestion, as well as to hit the 
proper proportion in which these afferent constituents ought to 
be present. It has been established that there are two great 
classes of eomponnds which the food must contain, one of which, 
including the saccharine and oleaginous substances, forms the true 
fuel of the animal body, of which one part goes to sustain its tem- 
perature, while another is laid up in the system in the form of fat, 
to be used as fuel in any eme^ency to which the animal may at 
a future period be exposed. The other class includes what che- 
mists call the albuminous or proteine compounds, which go to the 
production of the true flesh or muscular fibre. Now, the success- 
ful fattening of the animal can only be effected by supplying it 
with food, which contains both classes of constituents in certain 
proportions. All the substances employed in feeding are not of 
this kind, and we re<mire, therefore, to mix them together, so that 
the deficiencies of me one may b§ made up by another. /Mr 
Christie has given us a curious illustration of this. On one occasion, 
when beans were extremely cheap, he gave 6 lb. each to a lot of 
sixty cattle, and he found that for severS months they did well; hut 
about the end of that period their coats became rough, they ap- 
peared not to relish their food, and some of them refused it entirely. 
In this case there was supplied to them a quantity of food, rich 
in albuminous, but deficient in saccharine or oily elements, and 
the proper proportion of these two being thus deranged, the func- 
tions of the animal were imperfectly performed ; but no sooner did 
Mr Christie reduce the quantity of bean-meal to 2 lb., and substi- 
tute for the remainder 4 lb. of oilcake, than they immediately 
b^an to improve, and were soon sold in excellent condition. But 
even when Ae proper proportion is preserved, much advantage 
ukiial be derived from varying the food, because the albuminous, 
oify, and saccharine matters are not chemically ideutical in all j 
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and it is consistent with all we know of the phenomena of nutri- 
tion, to afford to the animal a supply of them in as varied forms 
as we can. 

Mr Elliot, in referring to the possibility of profitably employing 
the grain produced upon the farm in feeding, has touched on a 
subject of much importance, and which has engaged a good deal 
of my attention. He has given an illustration from his own prac- 
tice of a case in which, after allowing a proper price for the tur- 
nips and grass consumed, he obtained 3s. per bushel for his oats, 
and 4s. for his beans, at a time when the market prices were 2s. 3d. 
and 3s. 4d. respectively. If such profits could always be obtained, 
there cduld be no hesitation in adopting the practice; but I confess 
I cannot help thinking this to be an extreme case, though I am at 
the same time convinced, from a comparison of the nutritive value 
of those substances, that better profits may often be obtained in 
this way, when prices are low, than by sending the grain to market. 
I shall not attempt here to state the grounds of this opinion, as the 
full discussion of the subject would occupy much time, and lead 
me altogether away from the matter in hand. 

In referring to the last branch of this discussion, (that of the best 
breeds of cattle,) I ^proach a subject very foreign from my pur- 
suits, and of which I must simply profess my ignorance. But I 
may be permitted to offer one or two observations, which naturally 
suggest themselves to any one hearing the remarks of the speakers. 
I need scarcely say that the short-horn receives the general sup- 
port, but it is easy to see that its peculiar advantages open up a 
question, which may have the effect of producing a very important 
change in agricultural practice. In fact, if the farmer goes into 
the market for the purpose of buying cattle for feeding, it does not 
much matter what breed he takes, provided he gets them cheap 
enough to leave him a profit on his expenditure of food and 
labour ; but it is quite another thing if he breeds the animal him- 
self, for in that case the advantage is enormously in favour of the 
short-horn, from the rapidity with which it arrives at maturity, 
and its disposition to lay on fat. Mr Wilson, who refers to this 
fact, gives some interesting illustrations of it, which, however, do 
not admit of being curtailed. It would appear that this early 
maturity is peculiar to the short-hom, but it may be asked whether 
this is necessarily the case? and, also, how fir their treatment 
produces this superiority over the other breeds ? The short-horn, 
as the superior breed, is bred in the best districts, nurtured with 
every care, and supplied with abundance of nutritious food ; con- 
trast this with the Highland breed, for instance, passing its early 
life on an exposed hillside, and fed on its scanty herbage — ^the one 
placed in circumstances to force it on to early maturity, the other 
in those to repress it, and even to stunt its growth ; ana the ques- 
tion presents itself, as to what would be the effect of affording to 
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tbe latter the same generous treatment which the former receives. 
It seems to me quite possible that the inferior breeds might acquire 
the peculiarity of arriving at early maturity in a greater or less 
degree. Perhaps such experiments may have been made already j 
but if sOj I have not chanced to meet with any account of them. 

2. Of the second discussion (that on “ Turnip Culture ”) I fear I 
shall be able to give only a very unsatisfactory accountj the state- 
ments of the speakers entering into all the minutiae of the methods 
of cultivation, with a fulness of detail which renders the discussion 
very interesting to those who are inclined to study it in full, but 
makes the task of abstracting it very difficult indeed. I shall not, 
therefore, attempt to go into all the particulars of the preparation 
of the soil, which I should certainly fail to make interesting to 
you, but shall confine myself to such points as appear to me to 
lead to scientific inferences. The turnip crop has now become so 
essential a part of our system of husbandry, that it is with a strange 
feeling we look back, and find that its cultivation as a field crop 
dates from no more distant period than the middle of the last 
century, while so important has been its influence, that its introduc- 
tion has, without doubt, produced a revolution in agriculture^ as 
rapid and as remarkable as that occasioned by the steam-engine 
in the mechanical arts. The turnip is interwoven with the whole 
history of agricultural progress ; it is the pioneer of improvement, 
and the foundation of good cultivation, and that to so great an 
extent, that we should not err greatly if we take the proportion of 
land under turnip as the measure of the agricultural condition of 
any district. It would be very interesting, in this point of view, to 
trace the gradual rise of its cultivation. In the absence of agri- 
cultural statistics it is unfortunately impossible to do so, but facts 
enough are adduced by some of the speakers to show lhat, during 
the mt fourteen years, (the period of remarkable agricultural pro- 

S ress,) the breadth of land in Scotland under turnips has doubled. 

ut even this does not express the full advance, for there is no 
doubt that the average crop per acre has also increased in no in- 
considerable degree. Mr Elliot has given a very interesting 
statement of what has been done in Annandale, during the last few 
years, through the instrumentality of Mr Stewart of Hillside, 
■which may enable us to form some idea of the extent to which this 
has occurred. In 1842, a series of queries was issued by that 

f sntleman requesting information regarding the turnip crop ; and 
om the answers received, it appeared that the average -crop of 
swedes that year amounted to 13 tons per Scotch acre. In the sub- 
sequent years, a committee of the Lockerbie Farmers’ Club went 
round and weighed the crops on the different farms, and from their 
fotums found that in 1849 the average had risen to 21 tonsj in 
to 24 j and last year, notwithstanding the extensive preva- 
of &@^nand-toe, it still amounted to about 20 tons. Here 
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we have an increase on a very unfavourable year of upwards of 
50, and on a favourable one of nearly 100 per cent. 

If we proceed upon these data, it would appear that the quan- 
tity of turnip produced is nearly four times as great as it was 
fourteen years ago. It is probable, however, that we should in 
this way considerably exaggerate the increase, for the plan followed 
by the Lockerbie Farmers" Club would necessarily be a great 
incentive to good cultivation, and produce a rapid improvement 
and a high average ; the district, moreover, was then a backward 
one, and it can scarcely be assumed that so great an increase can 
have occurred in the Lothians and other well-farmed districts. Be 
this as it may, the fact of a very considerable increase having 
imquestionably occurred in the average crop, iiTesistibly impresses 
us with the idea that we have by no means reached the limit of 
production, but that we may confidently anticipate the possibility 
of producing still larger crops. Mr Hope of Fentonbams has 
entered into a very interesting calculation to show the possibility, 
nay, the probability of this. He calculates that there are in round 
numbers 8000 lineal yards of drills, 27 inches apart, in a Scotch 
acre. Now, if we suppose there to be 3 turnips per yard, and 
each to weigh lb., the total crop would amount to about 27 
tons, which is above the average. But when we bear in mind 
that it is no uncommon thing to see turnips of 10, 12, or 16 lb. 
weight, it is surely not extravagant to suppose that we might 
produce an average of 4 or 5 lb. ; or, in other words, obtain crops 
twice as large as we at present do. The question which imme- 
diately presents itself is. How is this to be done? For my own part, 
I do not anticipate its being immediately effected — indeed, I do 
not think we are entitled in any case to expect rapid advance- 
ments in agricultee. They may occasionably occur, when we 
have the successful introduction of a new crop, but as far as the 
after-improvement of it goes, we must be content to wait patiently, 
to watch what is going on, and to adopt any little improvement 
which time, experience, or science may produce. This, which is 
true of every crop, is particularly so of the turnip, the successful 
oulftvation of which is dependent on attention to minutim. There 
are two great points which practice tells us we must attend to, 
and theory also confirms. We must reduce the soil to the finest 
possible tiltli, and manure plentifully with rapidly-acting, manures ; 
and we have only to consider the natural state of fte turnip to 
see how essential these conditions must he. As it grows wild, the 
turnip produces no bulb at all, or at most a little swelling on its 
root, which may weigh perhaps an ounce or two ; and the object 
of cultivation is to expand this little protuberance into a bulb of 
two, four, or, if possible, ten or twelve lb. weight. Now it 
requires no great amount of consideration to see that, if we wish 
to succeed, we must plant our seed in a loose soil, which shall 
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admit of being pushed aside as the root expands ; for if we place it 
in a hard or compact soil, where there is any resistance to the 
expansion of the bulb, we put it in a manifestly unfavourable 
condition. It is for this reason that stiff clays are unfavourable to 
the turnip, and it is the opposite peculiarity which has caused 
particular soils to be distinguished as turnip soils, the peculiar 
suitableness of which to the turnip is not dependent on their 
chemical composition, but on their possessing a light and fiiable 
texture, which presents little resistance to the pressure of the bulb. 
Where the soil does not necessarily possess this peculiarity, we 
must do our best to make up for the deficiency by repeated work- 
ing ; and that necessity is sufficiently strongly insisted on by all 
those who have discussed the subject. On the other hand, when 
we take into consideration the large mass of bulb which is to be 
produced, and that in a very short time, we understand the 
necessity of affording a liberal supply of manure, of such sorts as 
produce their effect with rapidity. 

On the subject of manuring little difference of opinion exists, 
and that only in details. A decided preference is given to guano 
by all the speakers, and particularly by Mr Hope, who informs us 
that in his hands it has always surpassed every other manure. 
Mr Elliot, on the other hand, thinks the admixture of different 
sorts of artificial manures most advantageous, and states as the 
result of his practice, that a mixture of farm-yard manure, bones, 
guano, and superphosphate, at an expense of £4, will produce a 
better crop than any of them separately, at an expense of £5 per 
acre. As this subject, however, was more fully taken up at the 
next discussion, I shall not now refer to it at length. 

The great difficulty of turnip culture is the liability of the root 
to the disease of finger-and-toe ; and the extent to which it has 
increased of late years in some districts, is such as to excite most 
serious apprehensions. To this subject I have for some time past 
directed my attention, but without arriving at any positive results, 
except that it is certainly not dependent upon causes on which the 
analysis of the turnip itself, or the soil in which it grows, can 
throw light. In fact, the more minutely we inquire into the 
matter, the more complicated does it become, and the more 
conflicting are the opinions expressed. When I commenced the 
inquiry, I was informed by some persons that lime was a perfect 
cure, by others that it was totally useless; hy some that the 
diseap was certainly produced by an insect, by others that it was 
certamlynot; by some that it is produced hy the too frequent 
repetition of turnips on the same land, by others that it occurs 
with as ^reat virulence on land under turnips for the first time, as 
on t^t in which they have been frequently sown. With such 
opinions, I felt that more extended information was 
to wable me to asc^ain whether all these opinions were 
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equally correct, and whether it might not be possible to reconcile 
them with one another 5 and accordingly a schedule of queries on 
the subject of turnip disease has been widely circulated am 9 ng the 
farmers of Scotland, which, I trust, may enable us to arrive at 
some definite conclusions. In the mean time, it seems certain that 
lime is, in many instances, unequivocal in its effects, and that 
benefit is generally obtained by making the turnip recur as seldom 
as possible on the same land. There is just one observation with 
which I should wish to conclude, and it is this, that we must be 
careful lest the importance of the turnip, and the highly beneficial 
results obtained from it, should blind us to the value of other 
roots. I am not very sure whether this has not been to some 
extent the case. We very seldom hear, for instance, of mangold 
wurzel, although chemically it is more valuable than the turnip. 
The reason assigned for this is, that it is not suitable to the 
climate of Scotland ; but there are some districts in which it can 
certainly be profitably raised, and I think there are indications of 
a tendency to produce it more extensively. Should it prove 
successful on more extended trials, it would form an important 
substitute for the turnip, and, by protracting the period of its 
recurrence on the same land, diminish the risk of disease. 

3. The third discussion (on the comparative value in point of 
economy, immediate and permanent effect of guano and other 
special manures, and of farm-yard manure produced by turnips 
alone, or by turnips with auxiliary feeding) i-elates to a matter of 
the highest importance to the active and improving farmer. It, 
has, moreover, an additional interest, as being one of those subjects 
upon which science and practice can meet together on a common 
ground, and are in the condition mutually to explain and assist 
each other. The introduction of special manures has indeed been 
the main-spring of the applications of science to agriculture, and 
has brought home to the practical man the importance of inquiring, 
as he goes along, into the principles upon which his art depends ; 
it has impressed him with the advantages of looking more deeply 
than he has hitherto been accustomed to do into its phenomena, 
and stimulated him to proceed in the path of improvement. The 
advantages of guano and other social manures are now so univer- 
sally acknowledged, that it would not have required the confirma- 
tion afforded by all the speakers to establidi the fact. The most 
convincing proof is to be found in the gradual increase which has 
taken place in their use, so that the consumption of guano, which 
in 1842 did not reach 1700 tons, has now risen to upwards of 
200,000. But while nothing further is required to settle this 
point, many very complicated questions must be answered before 
we can form a just comparison of its effects with those of farm- 
yard manure, which many people were at one time sanguine 
enough to suppose it was entirely to supersede. 
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I sliall pass over with only a few ohservafcions the comparative 
advantages of the different sorts of special manures, which form a 
very subordinate part of the present discussion. It appears that 
general experience has established the superior economy of guano, 
and particularly Peruvian guano, over all other special manures. 
This superiority, I may, however, observe, is most prominently 
marked on the better class of soils, and is not so apparent on those 
which are light and sandy, on which the inferior sorts of guano, 
such as Saldanha Bay, and bones, often produce a better effect. 
This is dependent on Peruvian guano yielding a larger quantity 
of ammonia and a small quantity of phosphates; and as the 
former, from its solubility, is liable to be rapidly washed away, 
the main effect on the lighter soils is due to the phosphates ; and 
the manures most advantageous on such, are those which contain 
the latter substances in largest proportion, as Saldanha Bay 
guano and bones do. It is on good, and particularly on highly 
cultivated land, that the benefits of Peruvian guano are prin- 
cipally seen. 

Without entering further into this question, I shall take 
Peruvian guano as the point of comparison, and endeavour, from 
the tacts brought out by the speakers, to estimate its value, com- 
pared with farm-yard manure. Taken in its broadest point of 
view, this comparison is by no means so easy as it at first sight 
appears. If we had to consider merely the relative effects of the 
two manures upon a single crop, there would be no great difficul- 
ties ; but in order to obtain a complete comparison, it is necessary 
to estimate the amount of unexhausted residue remaining for the 
benefit of future crops, which is not easy ; and an additional com- 
plication is introduced, when the question of price is taken into 
consideration. As far as the immediate effects of guano are con- 
cerned, these can be readily estimated ; and it appears from the 
statements of Mr Finnie, quoted by Mr Dickson, that as good a 
crop can be obtained from 6 cwt. of guano as from 30 tons of 
farm-yard manure ; while Mr Dudgeon, on his part, finds the same 
effect from 4 cwt. of the former as from 20 tons of the latter. In 
those cases, 1 cwt. of guano supplies the place of 5 tons of 
manure; but Mr Finnie is of opinion that, as a general rule, it would 
not be safe to reckon on that quantity replacing more than 2^ 
^ns. With these proportions, and upon the turnip crop to which ' 
it is applied, there can be no question of the utility, and, as we 
shall pi^ently see, of the economy of guano, though it is admitted 
that it IS still preferable to employ it not alone, btit in conjunction 
with farm-yard manure. When, however, we come to consider 
its^^ects on the subsequent crop, some difference of opinion 
exi^, and doubts arc expired. For my own part, I have no 
H giving it as my opinion, that it must be inferior ; and 
inay be pc^rible, by modffications of pracrice, to render 
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its inferiority less than it might otherwise be, it must always exist. 
It is certainly not the case, as was almost universally supposed at 
its first introduction, that the whole benefits of guano are ex- 
hausted in the first season ; still it is essentially a rapid manure, 
and leaves comparatively little for subsequent crops. The unex- 
hausted residue is dependent to some extent on the nature of the 
soil, and is much larger when that is heavy than where it is light ; 
but under no circumstances is it at all comparable with that left 
by farm-yard manure. This becomes very evident, when we com- 
pare the quantity of valuable matters supplied to the soil by an 
ordinary manuring with both these substances. 

Thirty tons of farm-yard manure, which is a liberal supply, 
will contain, in round numbers, about 260 lb. of nitrogen — equiva- 
lent to 310 of ammonia, and about 450 lb. of phosphates. But 
6 cwt. of Peruvian guano, which is a larger quantity than is 
usually employed, even when no other manure is used, contain 
only 103 lb. of ammonia and 132 lb. of phosphates. Now, a crop 
of turnips amounting to 20 tons contains a quantity of nitrogen 
corresponding to about 108 lb. of ammonia, and about 110 lb. of 
phosphates ; and it is therefore obvious, that at the end of the first 
season there would remain no ammonia, and only about 22 lb. of 
phosphates, available for future crops ; while in the case of the 
farm-yard manure, we should still have about 200 lb. of ammonia 
and 340 lb. of phosphates remaining for future use. It may be 
urged that, if this calculation be correct, the crops following 
turnips raised with guano ought to be total failures ; and they 
would be, were not their valuable matters obtainable from other 
sources than the manure we apply. An acre of good soil, in fact, 
contains from 1 to 2 tons of nitrogen, and about the same amount 
of phosphoric acid, and from it a certain quantity of what passes 
into the plant is taken, but not the whole, for they exist in 
the soil in a condition in which they ai*e only slowly available ; 
and in all cases where manure is supplied, a larger proportion 
will be taken from it rather than from the soil. 

Notwithstanding this, I have no doubt it may be possible to go 
through a complete rotation with guano alone ; and Mr Dickson 
has given us an interestmg case in which this was managed with 
a mixture of guano, dissolved bones, rape^dust, nitrate of soda, 
and sulphate of ammonia ; but I question much whether it could 
be successfully carried out through a series of several rotations, 
even if we took care to add all the valuable matters removed by 
the crops ; and the reason is, that farm-yard manure not only adds 
the constituents which the crop has removed, but has another 
function to perform on the soil itself, the importance of which we 
are apt to overlook. It is a source of carbonic acid, which is being 
gradually evolved by the fermentation which is constantly going 
on in it ; and that carbonic acid acts slowly upon the mineral part 
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of the soil, decomposes and disintegrates it, and brings its consti- 
tuents into a state in which they are available^ to the plant. ^ A 
similar change is also occurring in the organic matter existing 
naturally in the soil, which will keep this disintegration going on 
for a certain time, even where no organic matters are added in the 
manure ; but after the lapse of a longer or shorter period, this will 
be exhausted, the soil itself become comparatively inert, and tbe 
plants which grow upon it entirely dependent on substances added 
from without, and of which a very large supply must be given. 
In Mr Dickson’s case, the soil was rich in organic matters, like all 
those around Edinburgh ; and in the previous rotation it had 
received no less than 40 tons of farm-yard manure, which may 
help to explain his success, and may fairly entitle us to surmise 
that a very diflPerent result might be obtained if the same practice 
were continued through a series of rotations. Indeed, it might be 
easily shown that the crops in this case must have carried off more 
nitrogen than they receive in the manures employed, and they 
must, consequently, have been abstracting it from tbe^ soil, the 
consequences of which must, sooner or later, become obvious. 

It may probably be said, that if the statements I have made are 
correct, that guano, far from being beneficial, ought, in tbe long- 
run, to be inferior to farm-yard manure ; and it would cexiainly be 
sb, if we depended upon it alone. Its peculiar advantages are ^ 
an auxiliary, which supplies a quantity of certain constituents in 
an immediately available condition, in which they are requisite for 
producing the rapid growth of the crop through the early stages 
of its existence ; and the enormous mass of farm-yard manure 
which must be used where large crops are expected, is dependent 
to some extent on the small quantity of its constituents which 
exist in ihat condition ; so that we generally employ a larger total 
quimtity of the valuable constituents of farm-yard manure than is 
required for the whole rotation, merely that, by doing so, we may 
get a sufficiently large amount of those which we wish to act 
rapidly. The peculiar merit of guano is, that, by mixing it with 
farm-yard manure, we can bring up the quantity of immediately 
available constituents, without adding unnecessarily to those which 
are to be long donnant in the soil. The practical fact is, that 
under liberal management, by farm-yard manure alone, a soil be- 
comes gradually richer in organic matter, ammonia, and phos- 
phates ; and it is quite possible, so long as that excess remains, to 
. raise crops by tbe addition of the rapidly-acting manure alone 5 
but it is a system which the good farmer will only employ under 
exc^^onal cases. 

tiiat part of the subject of discussion which refers to the com- 
value of manure produced with or without auxiliary fe^- 
little precise information. A vague general opinion 
that te use of oil-cake, and other foreign food, 
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does improve the manure ; but no experiments are supplied except 
by Mr Main, who found that a quantity of manure, produced by 
auxiliary feeding-, gave an excess of 3 tons 9 cwt. of turnips over 
a similar quantity without it. The experiment, however, is a 
solitary one ; and I do not think it desirable to draw very decided 
conclusions from a single experiment in such a case. 

In what I have now stated, I have alluded naerely to the com- 
parative effects produced by quantities of the different manures ; 
but when we come to the question of actual economy, we get into 
a new complication. The difficulty which meets us is, that while 
guano and special manures generally have a fixed market price, 
the cost of farm-yard manure is purely conventional, and differs 
greatly in different districts. The only two of the speakers who 
have attempted to determine its price, are Mr Dickson and Mr 
Dudgeon; and the former estimates it, including the cost of 
application, at 8s. ; the latter at 5s. per ton. The latter estimate 
is founded on the price at which dung can be bought in the 
neighbourhood ; and though Mr Dickson does not state the pounds 
of his calculation, I presume it is similar. Now, I think the 
estimate ought to differ according to circumstances. Suppose a 
farmer finds that he is unable to produce upon his farm as much 
manure as he requires, ought he to make up the deficiency by 

E urchasing^ guano or farm-yard manure? There can be no 
esitation in deciding in favour of guano. For, on Mr Dudgeon^s 
estimate, we must pay for 20 tons of manure £5, and on Mr 
Dickson's £8, while 4 cwt. of guano, which may be substituted 
for it, may be bought for £2. But the question is different if he 
can produce as much manure on the farm as he actually requires. 
He is not then entitled to estimate his farm-yard manure at the 
rate at which it may be purchased, but at the cost of production ; 
and it is in estimating this that tlie great difficulty is experienced. 
In fact, a habit has crept into agriculture, which I think extremely 
objectionable, of estimating the value of the manure, by assuming 
that a certain fraction of the food of the cattle remains in it, and 
the cost of this part of the food is withdrawn from the expense of 
feeding the cattle, and taken as repr^enting the cost of producing 
the manure. I must confess I Have always ^been of opinion that 
there is no way in which a farmer is more likely to deceive himself; 
the proportion of the food which is thus to be referred to the 
manure-heap being raez’e guess-work, unsubstantiated by experi- 
ment, and generally over-rated i as, for instance, when we hear of 
one-third of the price of oilcake being debited to the mannre. 
It would be much wiser to ascertain the expenses of feeding,^ 
irrespective of the manure-heap, and then, of course, if there is a 
profit upon it, the manure is got without cost, and nothing hut 
the expense of application is to be estimated ; if, on the other 
hand, there is a loss, that loss is the cost of production of the 
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manure, and it must be the object of the farmer to see that it does 
not exceed the price at which farm-yard or artificial manures can 
be purchased. 

As far as the manure produced by auxiliary feeding goes, Mr 
Main pronounces against its economy, and calculates that in the 
experiment before alluded to, he lost 17s. 2d. per acre, although 
the produce of turnips was increased by 3 tons 9 cwt. ; but his 
estimate is found^ on lie assumption that one-third of the cost 
of the oilcake^ must go to the manure, although he does not 
himself consider it fair. The proper plan would have been to 
have stated also the profit or loss upon the cattle ; for if there was 
a profit equal to that upon those fed without oilcake, then, of 
course, there was a direct gain of 3 tons 9 cwt. of turnips, worth 
about ^1, 5s. On the whole question, theory and practice concur 
as to the advantages of light manures; but they must be 
judiciously applied, and must be used only as auxiliaries, and not 
independently of farm-yard manure. 

4. With the last discussion, that on flax culture, I shall not detain 
you very long; not that it is less important than those which have 
preceded it, hut because it consists of statements which must be 
read in foil to be appreciated, and which have, moreover, already 
appeared in a more extended form in the Transactions of the 
Society, and have been honoured by premiums. These statements 
are well deserving of attention, as they contain the most precise 
and satisfactory information we as yet possess regarding the 
recent cultivation of flax in Scotland. I need not inform you 
that, though once cultivated to some extent in Scotland, flax had 
been almost entirely abandoned until within the last few yeggrs, 
when the altered circumstances of agriculture again directed the 
farmers to it, and induced the inquiry as to whether, 
ydth the low prices of grain, it might not^again be profitably 
mtroduoedinto the rotation. This inquiry has obtained additional 
importance from the introduction of processes which, by replac- 
ing the old method of steeping the flax, have produced a market 
for it in the straw, and have relieved the farmer of a process 
very difierent from those to which he is accustomed, always 
attended with much trouble, and often with uncertainty and loss. 
It may, indeed, be safely laid down as a rule, that in a country 
where labour is dear and rents considerable, the old process can 
scarcely be made to pay, except under the most favourable 
‘circumstances. But we know very well that the process of retting 
as it used to be practised is extremely uncertain, and its success 
dependent upon the nature of the water, the uniformity of 
temperature and steadiness of weather, and upon various Jittle 
^‘^ecautions, inattention to which may deteriorate the fibre to such 

extent, as to make it comparatively worthless. In short, if 
to 'pay now, it must be with the assistance of these new 
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processes, and no farmer will act wisely who attempts its cultivation, 
except in localities where he has ready and cheap access to 
establishments in which they are performed. 

The evidence brought forward at the meeting certainly went to 
prove that, where this can be managed, the profits derived from 
the flax surpass those of a crop of oats, — Mr Hodgson, on his first 
year’s trial, having found an advantage of no less than £4, 5s. 8d. 
per acre in favour of the former ; and though so gi*eat a diffe- 
rence was probably due to exceptional causes, and is not found in 
the subsequent year, there is still a very decided superiority on the 
side of the flax. It has always been urged as a great objection 
to flax, that it removes from the land a larger quantity of mineral 
matters than any other crop ; but the chemical investigation of 
the plant shows that there has been much misapprehension on this 
point, and that under proper management it does not exceed, if 
indeed it does not considerably fall short of, other crops in this 
respect. It has been thoroughly established that, with flax as 
with other crops, the principal part of the valuable constituents ai’e 
accumulated in the seed, and comparatively little in the straw. 
Now, it has been found by experience that the finest quality and 
most valuable fibre is obtained when the flax is cultivated under 
such circumstances, that its production of seed is as small as pos- 
sible. This is effected practically by sowing close, and by avoiding 
too large a supply of manure, which has the effect of producing a 
coarse and inferior fibre. If this system be pursued — and it is 
manifestly that which for all reasons must be most profitable — flax 
cannot be considered more exhausting than a white crop. I am 
assuming, of course, that, as used formerly to be the case, both 
straw and seed are removed from the land ; but if, as will pro- 
bably henceforth be practised, the seed be eznployed for feeding 
on the farm, I apprehend it will turn out to remove less valuable 
matters than a crop of oats, of which the seed is removed, and 
the straw returned to the land. Such, at least, is the inference to 
which science would lead us, but it would be most desirable to 
have it confirmed by actual experiment ; and the gentlemen who 
liave gained the Society’s premiums would do a further service io 
agriculture, if they would make the results obtained from 

the subsequent crops, in the rotation in which their flax was 
grown. Mr Eeid, indeed, has given us the result of a bean crop 
immediately following the flax, but with an application of 25 tons 
of farmyard manure, in which they surpassed those following oats 
by no less than £1, i8s. 4d. ; but it would be unwise to draw 
general conclusions from a single experiment, and, for my own 
part, I do not anticipate that any difference will be found ; but 
even if there were a slight difference in the opposite direction, I 
do not think that, in the advanced state of agriculture, the farmer 
ought to he deterred by it, or that there would be any deficiency 
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which might not he easily made up by a slightly more liberal 
treatment afterwards. An important advantage of flax is, that it 
appears to be best produced in soils of somewhat inferior quality ; 
at least it is certain that too rich a soil is injurious, as, by promot- 
ing too luxuriant a growth, it produces a coarse fibre, and greatly 
diminishes its value. In fact, success appears to be best obtained 
on a soil which is not too rich, nor too dry, and which is reduced to 
a fine tilth, and is sufficiently deep. 

The cultivation of flax has received a great impetus from the 
improved methods of steeping ; and though the farmer ought 
henceforth to have nothing to do with that process, he must natu- 
rally feel interested in it, as every improvement must in the long- 
run tell to his advantage. The process now generally employed 
is that patented by Schenck, and it is extremely simple in prin- 
ciple, It consists in placing the flax straw in small vats, in which 
it is covered with water kept at a uniform temperature of 90 
degrees, by a steam-pipe passing through it. The flax is exposed 
to this treatment for a period of from sixty to seventy hours, and, 
at the end of that time, the process of fennentatlon is complete, 
and the fibre can be separated from the husk and other parts. 
There is no question that this process is a great improvement, hut 
I have no doubt that it is yet in its infancy, and that it is still far 
from perfect. I happen to know that a patent for steeping flax 
upon another plan is also about to be taken out, the preliminary 
experiments on which have, I am given to understand, been most 
successful. Other processes have also been proposed ; and one — 
that of , the Chevalier Claussen — has been introduced to the public 
with great flourish, and great results are expected from it^^but 
which, I must confess, 1 do not think will be realised. That 
patoit, as you are probably aware, is for a method of converting 
flax into a substance like cotton, which is done by a somewhat 
complicated process. Now, if the patent had been for converting 
cotton into flax, I should have understood it, for that would have 
been converting a cheap material into a dear one ; but I cannot 
see bow anything is to be made by converting a dear substance 
into a cheap one. If it is meant that inferior qualities of flax are 
to be converted into fine cotton, we can just conceive the possibility 
of its paying ; but if that is all that is to be done, it can be of no 
benefit to the farmer, because be may depend upon this, that if 
he is to make the cultivation of flax pay, he must aim at producing 
only the superior qualities. 

I have thus, gentlemen, endeavoured, as fully and fairly as I 
could, to bring under your notice the most important parts of these 
discussions. I fear that, in my desire to avoid prolixity, and to 
my address within reasonable limits, I may have omitted 
points worthy of more extended notice, but I trust I have 
Enough to justify the statement with which I set out, that 
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these meetings were well deserving of public attention. Their 
peculiar interest is, that while they point out the present state of 
our knowledge, they indicate also those matters on which our 
information is still deficient, and are full of observations which 
serve to show where experiment is required to add to or elucidate 
it. I have endeavoured, to the best of my power, to bring these 
distinctly before you ; and, though I am conscious of many defi- 
ciencies in the manner in which I have executed my task, 1 trust 
they may be excused. I might, perhaps, have selected a more 
entertaining subject, and with much greater ease to myself, but I 
conceived it would be best to occupy your time with something 
connected with the general business of the Society. 


PBOCEEBINGS IN THE LABORATORY. 

By Thomas Anderson, M.D., Chemist to the Highland and Agricultural Society. 

ON THE COMPOSITION AND COMPARATIVE VALUE OP DIFFERENT SORTS OF CLOVER. 

The frequent failure of the red clover crop has of late years 
directed attention to the cultivation of other varieties of clover ; 
and some of these have been introduced to a considerable extent, 
and probably would be still more largely cultivated, were it not 
for the difference of opinion which exists among practical men as 
to their comparative values. These differences of opinion were 
brought conspicuously before me by the observations made at one 
of the monthly meetings of the society, at which yellow clover 
was as strongly approved of by some as it was condemned by 
others ; and the desire to ascertain which of these opinions was 
correct, or whether they did not admit of being reconciled, induced 
me to undertake comparative analyses of the two species, and at 
the same time to extend the investigation to several other 
varieties, a knowledge of the composition of which, I thought, 
might prove of interest to the farmer. 

The clovers employed for analysis were raised from authentic 
specimens of seed, supplied by Messis Lawson ; and as the an^yses 
were intended to be strictly comjparative, it was thought best that 
they should be grown under precisely similar circumstances. They 
were, therefore, sown in small patches in a garden soil of fair 
quality, in Messrs Lawson’s nursery ; and this plan was adopted 
because it seemed likely to lead to more uniform results, and to 
exclude many sources of fallacy which could not fail to be intro- 
duced, if specimens had been collected from different fields, in 
which they might have been cultivated under very different cir- 
cumstances. It may possibly be objected that the specimens 
thus obtained are in a condition very difiereiit from that in which 
they are raised in the field ; but a very little consideration will 
be sufficient to show that this objection can scarcely be a valid one. 
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It would certainly be so, had my object been to compare the rela- 
tive produce per acre of the different sorts, which would in all 
probability have led to results very different from those obtained 
in the field ; but my aim being to determine merely the compara- 
tive abundance of valuable constituents, in equal weights, of the 
different plants, this difficulty disappears ; for I have found, as a 
general rule, that though a superior soil produces a more luxuri- 
ant growth, and consequently a larger produce per acre of any 
crop, it does not materially, if at all, increase the quantity of 
valuable matters which a given quantity of the crop will contain. 

The analyses embi'ace different varieties of red clover, {Tri* 
folium pratmse^') cow-grass, {Trifolium medium^ crimson clover, 
{Trifolium incarnaUim^) yellow clover, {Medicago lupulina^) 
Alsike clover, {Trifolium Jiyhridumi) -They were intended to 
have included also white clover, but for some reason or other 
these were not grown at the same time. Of some of these species 
several different specimens were grown, as varieties exist which 
present well-marked differences in their habit of growth, and other 
peculiarities, which enable the practised eye to determine at once 
with considerable certainty the source from which the seed was 
obtained, and are very obvious to any one when they are pointed 
out. The selection of these samples was intrusted to Mr I^wson, 
whose experience enabled him to choose those which present the 
most marked differences, and are of the highest practical import- 
ance, The plants were collected as soon as they came into full 
power, which occurred with the crimson clover early in August, 
but with the others not till the middle of September. 

The method of analysis consisted in determining the amount of 
water in the moist plant, which was done by weighing off a small 
quantity, carefully selected, so as to give a proper average, and 
dryii^ it at tibe temperature of 212% which required from eight 
to twelve days. The dry residue was then employed for the 
determination of the per-centage of ash and of nitrogen, and the 
quantity of these in the moist substance obtained by calculation. 
An attempt was also made to determine the quantity of oil, which 
proved to be excessively small; but the presence of Chlorophyle, the 
green colouring matter of plants, which cannot be separated from 
the oil, complicated the results so much that I was induced to 
abandon the attempt, which appeared to me likely to lead to falla- 
cious results, the more especially as the quantity was so small as 
to be comparatively unimportant. The remainder of each sample 
was dried and burned in a platinum basin to yield the ash which 
was analysed in the usual manner. In detailing these analyses, I 
have given both the actual results of the experiment, and the 
numbers, calculated without the carbonic acid, the small vari- 
aWe ^ount of charcoal, which is always left unconsumed, however 
cai^fiiily the |daat may have hmn burned, and the sand which 
cannot bo separated from the plant before burning. The experi- 
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mental results are contained in the first, — the calculated in 
second column of the analyses. 


No. 1. — Red Clover from English seed. 


Water, * . . . 



85.30 

Dry residue, 



14.70 

Ash in 100 parts of wet su,bstance, . 



1.30 

Nitrogen in do.. 



0.37 

Ash in 100 parts of dry substance, 



8.90 

Nitrogen in do.. 



2.64 

Analysis of ash. 


Ko.l. 

No. 2. 

Silica, .... 


1.82 

2.39 

Peroxide of iron, 


1.18 

1.54 

Lime, .... 


20.05 

26.32 

Magnesia, .... 


r.88 

. 10.34 

Sulphuric acid. 


2.75 

3.63 

Phosphoric acid, . 

Chloride of sodium, 


3.81 

5.01 


5.44 

8.45 

Chloride of potassium. 


8.45 

11.08 

Potash, .... 


23.81 

31.24 

Sand, 


6.92 


Charcoal, .... 


0.24 


Carbonic acid, ^ . 


16.79 




100.15 

100.00 


No. 2. — Bed Clover from seed grown in the Rhine district of Germany, 


Water, ..... 


81.68 

Dry residue, .... 


18.32 

Ash in 100 parts of wet substance. 


1.49 

Nitrogen in do., .... 


0.45 

Ash in lOO parts of dry substance. 


8.15 

Nitrogen in do., .... 

Analysis of aslu 

No. 1. 

2.48 

No. 2. 

Silica, , , . . . 

2.18 

2,86 

Peroxide of iron, .... 

1.37 

1.81 

Lime, ..... 

19.75 

25.98 

Magnesia, ..... 

7.65 

10.05 

Sulphuric acid, . ’ . 

2.99 

3.93 

Phosphoric acid, , . ‘ . 

6.25 

8.^ 

C%ld3:ide of sodium, .... 

' 7.67 

10.08 

Cfeldride of #>tassiiim, . * 

4.43 

5.83 

Potash, . . . , ^ 

Sand, ...... 

Charcoal, 

Carbonic acid^ .... 

2af6 

8.15 

OJO 

15.70 

31.^ 


100.01 100.00 


No. 3. — Red Clover grown from seed from the North of FranCt, 


Water, . ‘ . 



83.51 

Dry residue. 



16.49 

Ash in 100 parts of wet substance, 



1.95 

Nitrogen in do., , 



0.36 

Ash in 100 part of dry substance. 



11,82 

Nitrogen in do., . 



2.17 
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Arialysis of ash. 


Silica, . 




No. 1. 

1.069 

No. 2. 

1.433 

Peroxide of iron. 




0.828 

1,204 

Iiime, . 




25.569 

34.286 

Ma^eaia, 




9.400 

12.605 

Salplwmc acid. 




2.789 

8.650 

Phosphoric acid. 




6.336 

8.496 

Chloride of sodium, 




2.071 

2.777 

Chloride of potassium. 




9.022 

12.098 

Potash, 




17.488 

23.451 

Sand, 

Charcoal, 

Carbonic acid. 




4.201 

0.434 

21.030 

100.237 

100.000 


No. 4, — Eed Clover grown from American seed. 


Water, .... 



79.98 

J>rs residue, 

, 


21.02 

Ash in 100 parts of wet substance. 



1.58 

Nitrogen in do., * 

, 


0,46 

Ash in 100 parts of dry substance. 

. 


8.05 


Analysts of ash. 


Sniea, * . . 




No. 1, 

2.03 

No. 2. 

2.673 

Peroxide of iron, 




1.17 

1.413 

Lime, . 




20.24 

26.753 

Magnesia, 




6.80 

- 8.974 

Sulphuric acid, 




2.66 

3.502 

Ph^horic add. 




3.06 

4.080 

Chloride of sodium. 




3,50 

4.621 

Chloride of potasdum. 




14.38 

18.944 

Fotasis, 




22.09 

29.090 

Sand, . 

Charcoal, 

Carbonic acid, . 




8.02 

0.03 

16.66 

99.64 

100.000 


No* 5* — Eed Clover from Dutch seed, * 

Omng to an accident, the determination of the water in this 
speciinen was lost ; I am therefore only able to give the results on 
the dry substance. 

- Alb ijj *y sabsiaitce, ... d oo 
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Analysis of ash. 






No. 1. 

No. 2. 

Silica, 




0.971 

1.313- 

Peroxide of iron, 




1.099 

1.470 

Lime, 

Magnesia, 




25.810 

34.908 




9.003 

12.176 

Sulphuric acid. 




2.749 

3.718 

Phosphoric acid, 




5.426 

7.352 

Chloride of sodium, . 




8.204 

11.096 

Potash, 




18.427 

24.928 

Soda, 




2.247 

3.039 

Sand, 




5.029 


Charcoal, 




0.723 


Carbonic acid. 


• 


20.084 






99.972 

100.000 


A comparison of these analyses indicates a considerable dijfer- 
ence in the nutritive value of the different samples. This is par- 
ticularly seen when we compare the proportions of solid matters 
and of nitrogen they contain, which may be considered as affording 
a pretty fair criterion of their value as food ; the former indicating 
the total amount of all the nutritive matters present ; the latter 
giving, of course, the quantity of nitrogenous mattei’S, which are 
by much the most important — so much so, indeed, that some 
distinguished chemists have even conceived that the other con- 
stituents may be neglected in determining the relative nutritive 
values of different substances. If we exclude No. 5 — ^which, from 
the non-determination of the proportion of water, does not admit 
of being compared in this way with the others — we find Nos. 2 
and 4 nearly equal in value, and decidedly superior to the other 
two, and the difference is most marked between No. 1 and No. 4. 
"While the former of these contains only 14.70 per cent of solid 
matters, the latter contains 21,02, or nearly half as much again. 
A similar, though not quite so great a difference exists between 
the amounts of nitrogen, which are in the proportion of 0,37 to 
0.45, or nearly as 4 to 5. It is interesting, however, to observe 
that this difference holds good only between the moist plants, and 
that the proportion is reversed if we compare the substances in 
the dry ; for 100 parts of the dry substance of No, I. con- 
tain 2.54 per cent of nitrogen, and of No. 4, only 2,35. An 
important practical infsrence is to be deduced from this fact ; for 
it IS manifest that the choice which is to be made between them 
must depend npon the state in which they are compared, I shall 
best make this intelligible by supposing that a farmer had it in 
view to purchase a certain quantity of clover grass and of clover 
hay — ^suppose 100 tons of each. Then', in the former case, he 
would obviously select No. 4 ; because in his. 100 tons of the 
fresh clover he would obtain in No. 4 nearly half a ton of nitrogen, 
and in No. 1 little more than one-third ; while, if he were to 
purchase the hay, he would choose No. 1, because the difference 
would be in its favour. What the precise difference would be can- 
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not be exactly stated, because the analysis was made upon the 
absolutely dry substance, while hay, though we call it dry in 
ordinary language, still contains several per cent of moisture. I 
have assumed, also, the existence of a hay containing nothing but 
red clover, which is practically never produced in Scotland ; but it 
will be understood that this is done merely to bring distinctly out 
the fact that the relative values of two substances maybe different, 
according as they are compared in the dry or the moist state. A 
comparison of the analyses of the ashes yielded by the different 
samples also shows considerable differences, which particularly 
affect the proportion of lime and of chlorine, potash and phosphoric 
acid. These differences will be made apparent by the following 
table, containing the proportions of these substances, arranged so 
that they may b^e easily compared. 


Lime, 

Sulphuric acid, 
Phosphoric acid. 
Chloride of potassium. 
Potash, . 


1 . 

2 . 

3 . 

4 . 

6 . 

26.32 

25.98 

34.28 

26.75 

34.90 

3.63 

3.93 

3.65 

3.50 

3.71 

5.01 

8.22 

8.49 

4.03 

5.42 

11.08 

5.83 

12.09 

18.94 


31.24 

31.24 

23.45 

29.09 

24.92 


Two of the specimens contain a quantity of lime greatly larger 
than the others ; but, what is interesting, this is unaccompanied 
by any increase in the sulphuric acid, which has been often 
supposed to vary with the lime, with which it is considered to be in 
combination. The variations in the phosphoric acid and potash 
m'e also extremely large — those of the latter especially, when we 
bear in mind that we must compare the total quantities of potash 
— of which part exists as potash, and part as chloride of potassium— 
in all, excepting the last, (No. 5,) in w^hich none of the latter 
compound is found. 

I think it necessary to observe that, while these analyses indi- 
cate great differences between different samples of red clover, it 
must not be supposed that they establish the superiority of one or 
other variety. To do so, an extended series of analyses of specimens 
of each will be required, as it is necessary to found, not 
upon one, but upon the average of several analyses. I may 
observe, in passing, that it would be of much importance to 
determine how much of the nutritive value of the different samples 
may be dependent upon the constituents of the ash ; if, which is 
probable, only a small part of it be so, then we ought by pre- 
ference to select those samples which take up the smallest pro- 

? >rrious of the rarer and more valuable constituents of our soils. 

fans, for instance, we should select No. 4 in preference to No. 2, 
because, though the total quantity of inorganic constituents which 
^eh will remove from the soil will be nearly equal, the amount 
phosphorie acid in No, 2 wiU be more than double that in 

of cow-grass {Trifilmm have been 
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analysed, both from English seed; the first considered to be 
very fine, the second an ordinary quality. 


No. 6. — Cow-Grass^ Duke of Norfolk. 


Water, .... 



77.39 

Dry residue, 

Ash iu 100 parts of wet substance. 



22.61 



2.73 

Nitrogen in ditto, . 



0.36 

Ash in 100 parts of dry substance. 



12.09 

Nitrogen in ditto, . 

Analysis of Ask 


No. 1. 

1.63 

No. 2. 

Silica, ..... 


1.295 

1.681 

Peroxide of iron, 


1.129 

1.600 

Lime, .... 


20.692 

26 872 

Magnesia, .... 


35.388 

19.855 

Sulphuric a,cid, . . . * 


3.280 

4,259 

Phosphoric acid, 


4.967 

6.450 

Chloride of potassium. 


12.258 

16.923 

Potash, .... 


17.987 

23,860 

Sand, .... 


3.527 


Charcoal, .... 


0.265 


Carbonic acid, .... 


19.642 

100.420 

100.000 

No. 7. — Cow’-Grass^ Ordinary, 


Walter, .... 

, 


81.76 

Dry residue, 

, 


18.24 

Ash iu 100 parts of wet substance, . 

, 


1.92 

Nitrogen iu ditto, . 

Ash in 100 parts of dry substance, . 

. 


0.51 

• 


10-63 

Nitrogen in ditto, • 

Analysis of Ash 


No. 1. 

2.30 

No. 2. 

Silica, . . . * 


1.080 

1.402 

Peroxide of iron, 


0.983 

1.293 

Lime, .... 


23.586 

30,251 

Magnesia, .... 


8.362 

10.857 

Sulphuric acid, 


2.568 

3.334 

Phosphoric acid, 


4.773 

6.197 

Chloride of sodium, . 


1.803 

2.341 

C%lori4e of pseiassium, 


1L959 

15.514 

Potash, «... 


21.981 

28,541 

Sand, ..... 


A^7S 


Charcoal, . , . , 




Caxbonic acid. 


100.177 

loo.oeo 


A general resemblance in the analytical results may be obseryed 
between these and the red clovers, in all the constituents. No. 7, 
however^ from the larger proportion of nitrogen which it contains, 
must exceed them all in nutritive value. The other specimen — 
that which is considered a very J^ne variety — curiously enough is 
decidedly inferior, and stands on a level with the lower quality of 
red clover. I have not been informed as to the cause of its 
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reputed superiority, but it may be owing to its producing a more 
bulky crop, which may more than make up for the deficiency of 
quality. 

The next two anal3^S€s are of samples of yellow clover, the one 
from English, the other from French seed. 


No* 8 . — Yellow Chter^ raided from English seed. 


Water, . . . ... 


77.38 

I>ry residue, .... 


22.62 

Asi in 100 parts of wet substance. 


2.02 

Nitrogen in do., .... 


0.56 

Ash in 100 parts of dry substance. 


8.95 

Nitrogen, ..... 


2.47 

Analysis of Ask. 


No. 1- 

No. 2. 

SUica, ..... 

1.64 

, 2.07 

Peroxide of iron, .... 

1.30 

1.64 

Lime, ...... 

16.00 

20.14 

Magnesia, . . . » . 

7.78 

9.80 

Sulphuric acid, .... 

4.00 

5.03 

Phosphoric acid, .... 

4.48 

5.64 

Chloride of sodium, .... 
Chloride of potassium. 

7.57 

9.53 

10.86 

13.67 

Potash, ..... 

25.80 

32.48 

Sand, ..... 

6.34 


Charcoal, ..... 

0.48 


Carbonic acid, .... 

18.23 



99.48 100,00 


No. 9 . — Yellow Clover^ raised from French seed. 


Water, . . , . 


78.60 

Dry residue, 


21.40 

Ash in lOO parts of wet substance, , 


1.7S 

Nitrogen in do.. 


0.47 

Ash in 100 parts of dry snbsfeunce, • 


8.18 

Nitrogen in do., 


2.19 


Analgm of Atk. 


SQica, 




No. 1. 
1.01 

No. 2, 
1.24 

Peroxide of iron. 




0 86 

1.05 

lime, 

Magnesia, 




18.G1 

22.80 




8.84 

10.22 

Sulphuric acid, 




4.42 

5.42 

Phosphoric acid. 




7.15 

8.77 

Chloride of sodium. 




5:98 

7.32 

Chloride of potassium, 




11.98 

14.68 

Potash, 




23.26 

28.50 

&md. 

Charcoal, 

Carbonic acid, 




2.87 

0.72 

14.79 

100.00 

100.00 


. I mentioned in the outset that some persons considered yellow 
be of little or no nutritive value, but these analyses show 
^niqn must be ill-founded, for a comparison of the 
. us“ to the eondnsion that it must be of. at least 

ted doVei*. - In fact, the percentage of nitrogen in 
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both is greater than in red clover, and the amount of solid matters 
is fully as large as is found even in the best samples of that plant. 
In the constituents of the ash there is the same general resem- 
blance to red clover which has been already remarked in the case 
of cow-grass, the only striking difference being in the smaller pro- 
portion of lime which the yellow clover contains. 

From particular circumstances it was found impossible to make 
a complete analysis of the ash of the Trifolium incarnatmi^ but 
the determination of the amount of water, nitrogen, and ash, was 
made. 


No. 10 . — Trifolium Incarnatum^fr 


'om French seed. 


Water, ...... S2.56 

Dry residue, ..... 17.44 

Ash in 100 parts of wet substance, . . 3 .88 

Nitrdgen In do., ..... 0.5*2 

Ash in 100 parts of dry substance, . . 10.81 

Nitrogen in do., ..... *2.97 


It would appear from this that the crimson clover is a very valu- 
able species, and surpasses any of the other specimens analysed, 
the amount of nitrogen being higher than any obtained from the 
other plants, and considerably above the average of the whole. 

The last analysis was that of a single specimen of Lucerne, of 
which the results are given below. 


No. 11. — Lucerne. 


Water, ..... 


80.13 

Dry residue, .... 

Ash in 100 parts of wet substance, 


19.87 


2.49 

Nitrogen in do., .... 


0.49 

Ash in 100 parts of dry substance. 


11.77 

Nitrogen in do., .... 


2.48 

A nalysis of A$Ji. 


No. 1. 

No. 2. 

Silica, . « .... 

2.34 

3.18 

Peroxide of iron, .... 

1.98 

2 68 

Lime, ...... 

18.31 

24.79 

Magnesia, ..... 

4,G4 

628 

Sulphuric acid, .... 

4.27 

5.79 

Phosphoric acid, .... 

■ 5.75 

7.80 

Chloride of sodium, .... 

1,70 

2.30 

(Stride of potassium, 

10.35 

14.02 

Potasl), ..... 

24.49 

33.16 

Sand, , . ^ 

Charcoal, ..... 

10.62 




Carbonic acid, .... 

15.02 



99.83 

lOO.W 


It is unnecessary for me to dilate on the results which these 
analyses present, as the observations already made are sufficient to 
indicate tiie comparative values of the different substances. I 
siiall take another opportunity of comparing them with the other 
sorts of cattle food, and shall then enter more fully on the sub- 
ject of the principles upon which the nutritive value of these sub- 
stances may be most satisfactorily estimated. 
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iOTALTSES OF THE ASH OP THREE SPECIES OF SEA-WEEDS. 

BY MR JOHN YEATS. 

The following analyses were made, during the past spring, on 
specimens of the weeds collected in the Firth of Forth. The 
analyses were conducted in the method usually employed for the 
analysis of ashes, and do not call for any remarks, except as to 
the mode of burning, and separation of iodine from the other con- 
stituents. The weeds, as soon as collected, were carefully 
examined, and all small shells and foreign matters picked off, after 
which they were washed with a small quantity of fresh water, and 
dried with a cloth, so as to remove as much as possible of the sea 
water by which they were moistened. They were then cut into 
small pieces,' and dried by exposure to a temperature somewhat 
above 212° ; and, when thoroughly dry, were incinerated in a large 
platinum basin. In doing this some difficulty was experienced, as, 
from the fusibility of the ash, it was very liable to melt and pro- 
tect the carbonaceous matters from combustion, by forming a 
coating over them. By carefully keeping the heat very low, it 
was foilnd possible to avoid this to some extent, and to get rid of 
the greater proportion of carbonaceous matters, but never to pro- 
duce a white ash. Some benefit was gained by this necessity for 
employing a very low temperature ; for, as the iodine salts, the 
accurate determination of which formed my special object, are very 
volatile at high temperatures, a certain proportion of them would 
almost inevitably be lost, if the plants were burned at such tem- 
peratures as may be safely employed in other instances. The 
determination of iodine was effected in the usual manner, by means 
of chloride of palladium. The Fucus serratus was taken from the 
low rocks beyond the quarry at Granton. The Fucus nodosics 
came from the coast near Burntisland, and was a remarkably large 
and fine specimen. The Laminaria digitata was taken from the 
Black Eocks, off Leith, at the very lowest spring tides. Great 
quantities of the weed grow in that locality, but are seldom acces- 
sible, owing to the depth of the water. The first column contains 
the actual results of analysis — the second, the results calculated 
without the sand, charcoal, and carbonic acid. 


Laminaria Ligiiata. 

1. 

2. 

Potash, 



28.81 

31.812 

Chloride of potassium, 



17.84 

19.764 

Iodide of potassium, 



1.20 

1.365 

Chloride of sodium. 



21.69 

23.986 

Lime, 



5.01 

6.351 

Magnesia, 



3.11 

3.464 

Peroxide of iron. 



1.18 

1.833 

Sulpbuiio acid, 



8.69 

9.698 

Phosphoric acid. 



2.98 

8,297 

Silica, . 



0.03 

0.060 

Carbonic acid. 

Sand, 

C%ia«coal, 



4.23 

1.69 

3.36 

99.82 

100.000 
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Fucus Serraius. 1, 2. 


Potash, 



28.11 

30.870 

Clxloride of sodium, 



5M 

6.148 

Soda, 



23.55 

25.859 

Lime, 



7.22 

7.927 

Magnesia, 



5.80 

6.368 

Peroxide of iron, 



a2i 

0.230 

Sulphuric acid. 



16.28 

17.870 

Phosphoric acid, 



2.26 

2.480 

Silica, 



2.04 

2.246 

Carbonic acid, . 



4.57 


Sand, 



0.88 


Charcoal, 


• 

2.78 





99.30 

100.000 

Fucus 

1. 

2. 

Potash, 



12.10 

13.320 

Chloride of potassium, 



25.12 

29.885 

Chloride of sodium. 



13.08 

15.557 

Lime, 



6.43 

7.647 

Magnesia, 



4.70 

5.636 

Peroxide cC km. 



0.10 

0.135 

Sulphuric aeid, 



20.85 

24.812 

acid. 



0.71 

0.848 

. 



0.97 

1.160 

Carb^ic acid, . 



2.13 


Baud, 



0.64 


Charcoal, 



13.30 





100.18 

100.000 


OBSEEVATIONS ON THE POSSIBILITY OP IMPROVING THE QUALITY OP KELP. 

BY DR ANDERSON. 

The foregoing analyses were intended to form part of an 
extended investigation which I proposed making, and which had 
for its object the determination of the economic value of sea-weeds, 
both as a manure and a source of kelp. For the purpose of arriv- 
ing at satisfactory conclusions on these points, I intended to 
accumulate analyses, not merely of the ash, but also to determine 
•jihe amount of nitrogen which the plants contain in the moist 
state, and such other facts as seemed necessary to define their 
manurial value. Want of opportunities for collecting sea- weeds 
at different localities and seasons, and occupation with other mat- 
ters, of perhaps more general interest to trie agricultural pubBe, 
have liitheito prevented 'tibe prosert^on cC the subject, and 

may delay its completion for some time/ ’ in Ae ^mean time, the 
following observations may not be unacceptable to those more 
immediately connected with the districts in which kelp is produced, 
as its improvement might be of some importance, and form a 
valuable means of giving increased employment to the poverty- 
stricken inhabitants of the Western Islands, as well as a source of 
improvement to their agriculture. 

It is familiarly known to every one connected with the High- 
lands, that the price of kelp has of late years undergone a great 
change ; and that, while during the war, £10, or even <^*20 per ton 
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were current prices^ £2 or £3, and, in some instances even less, 
are all that can novr be obtained for it; while that variety which 
is obtained from sea-weeds wliich are purposely cut, and is com- 
mercially known as cut-weed kelp, is almost entirely unsaleable. 
It is worth while to point out the causes of this remarkable depres- 
sion. Thirty or forty years ago, kelp was one of the great sources 
of carbonate of soda — one of the most important raw materials of 
the chemical arts ; and from^ it and barilla, which name is applied 
to the ash of the sea-weeds growing on the coast of Spain, nearly 
the whole of the soda employed in the arts was obtained- Barilla 
is a much more valuable source of carbonate of soda, and contains 
it in much larger quantity than kelp — the former yielding about 
20 per cent of soda, the latter not more "than from 2 to 4 per cent. 
Notwithstanding this difference, however, the high price of barilla 
always occasioned a considerable demand for kelp ; but the cir- 
cumstances connected with the war led to the rapid rise in its 
price and extension of its manufacture. Barilla, always expensive, 
and difficult to be obtained in quantity adequate to the demand 
for it, became entirely inaccessible to the manufacturer ; and kelp, 
at that time the only other sonrce of soda, underwent a propor- 
tionate rise in value ; and the consequent increase in the price of 
soda was severely felt, and, for the time, almost annihilated some 
branches of manufacture. The difficulties which were felt here 
were equally experienced in France ; but while, in this country,, 
they were passively borne, without any attempt being made, either 
by themselves or the government, to relieve the manufacturers, a 
very different result followed in France; and Napoleon, impressed 
with the importance of cheap soda to the manufacturing industry 
of France, offered a iward of a million francs, or tieari^T £40,0w, 
fiwr a suee^ul process for converting coiamon salt into carbonate 
of Setem different processes were proposed, but one con- 

trived by a cbeinist of the name of Leblanc, proved greatly supe- 
rior to all the others, and fulfilled, in all respects, the proposed 
conditioi^. The process was soon adopted in France, and passed 
over into this country, and, with some modifications in detail, is 
still employed in all our manufactories ; and though various other 
processes have since been patented, none of them have succeeded 
in displacing it. The consequence of the introduction of this pro- 
cess was an immediate fall in the price of soda ; and as its prac- 
tical working became better understood, and various improvements 
in the management of the details were introduced, a gradual and 
steady diminution in its cost has gone on ever since ; and it is now 
sold at a price at which it could not be extracted from kelp, even 
„ 3* the manufacturer obtained that substance for nothing. In fac!^ 
mMp would at the present moment have been an utterly worthless 
been for another chemical discovery, which, 
fbal soda^cea^ to be extracted from it, con- 
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ferred a new value upon it. The discovery of iodine in the ashes 
of sea-weeds, and its value as a medicinal agent, has supported the 
kelp manufacture in a languid state for the last twenty years; 
but, from the small price which the iodine manufacturers ai'e able 
to pay for it, as it is at present produced, there is no great 
encouragement to attempt increasing its production* It has, how- 
ever, often struck me, that it might be possible to produce some 
improvement in this respect, which might be worthy the attention 
of some of our Highland proprietors. 

The manufacture of kelp is carried on in the Islands of Scotland 
in the rudest and most primitive manner possible, and little or no 
attempt has been made to improve it. The process is conducted 
in just the same manner as it was when kelp was employed as a 
source of soda, and when that substance was attended to, and no 
thought takei^ of the other constituents. Now, however, things 
are completely changed — the soda is almost worthier ; and though 
it is still extracted by the manufacturer, he does it merely because 
Ms ilotng so is a necessary step to obtaining the iodine, which is 
the substance from which he derives his profit, It is obvious that 
the manufacturer must now value a specimen of kelp for the iodine, 
and not for the soda, which it contains ; and that, if the price of 
kelp is to be raised, it must be by producing it under the circum- 
stances which are most favourable to obtaining a large percentage 
of iodine. Comparatively little attention bas as yet been paid to 
this matter, and the old mode of manufacture is still adhered to — 
a method which, though favourable enough to the production of 
soda, is the very reverse as far as iodine is concerned, and requires 
to he entirely altered when it is sought to be obtained in larger 
quantity. In some places attempts have been made to modify the 
process, so as to obtain a kelp more suited to the iodine manufac- 
turer, and with partial success ; hut the whole subject is still in its 
infancy, and deserves a more careful examination than it has yet 
received. In addition to iodine, a considerable quantity of chloride 
of potassium is now also extracted from kelp, and some part of its 
value is d^endent upon that substance. But while it is po^i]^, 
and probal^k, that, by cam and ^attention* 

iodine maybe ^hsidd!^b|^p^^ 
material difference can be produced in 
of pota^ium. ^ 

The proportion of iodine which a specimen of kelp contains 
varies excessively, and depends partly on the weeds employed for 
making, and partly on the manner of burning. The analyses 
which are given in the previous notice indicate how much is 
dependent upon the former of these points ; for while two 
specimens of kelp (made respectively from the Fucm nodosm^ and 
Laminaria diffitata) might be equally pure and carefully prepared, 
the one would be valuable, the other worthless. One of the 
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objects wbicb I had intended to have examined more fully than it 
has yet been done, is the percentage of iodine in the ash of the 
dififerent species of weeds; for though we have a considerable 
number of analyses at present, they are not as varied as might be 
desired, and none of them have been made with weeds collected 
in localities where the manufacture of kelp is actually pursued. It 
is uncertain, moreover, whether the determinations of iodine are 
all of them accurate; and, at all events, the differences are so 
great, as to render it desirable to repeat them with care. One 
thing appears, however, to be distinctly made out, and it is that 
the amount of iodine is largest in the different species of Laminaria^ 
or what in Scotland is commonly called “tangle.” Mr Teats^ 
analyses, while they indicate the entire absence of iodine in the 
Fucus 7iodo$itSj and the existence of traces only in Fucus serratus^ 
show that the ash of Laminaria digitata contains 0.91 per cent 
of pure iodine, or upwards of twenty pounds in the ton. Other 
observers have found a much larger proportion ; and Godechens, 
who examined the same plant from the mouth of the Clyde, found 
its ash to contain 3.04 per cent of iodine, or upwards of sixty-six 
pounds in the ton; while from the Laminaria sacckarina he 
obtained 3.9 per cent, or about eighty-seven pounds per ton. He 
obtained also a small quantity of iodine firom Filcus nodosus^ in 
which, as obtained from this coast, no traces could be distinguished, 
even by the most delicate re-agents. It is manifest, then, that the 
quality of a kelp must be to a great extent dependent on the 
plants which have been selected for its preparation; and that 
when, as has been too commonly the case, everything that the sea 
throws up is indiscriminately employed, a kelp must be obtained 
very inferior to that which might have been produced by a rough 
process of sdection, in which all those weeds which yield little or 
no iodine are rejected, and those only employed which are rich in 
iodine. On the other hand, something depends also on the state 
in which the plants are collected, as is obvious from the different 
results obtained by Messrs Teats and Godeebens — the latter 
obtaining more than three times as much iodine from the same 
plant as the former. Tlie following series of analyses of another 
weed, Fucm vesiciilosus^ by different chemists, may serve to render 
this difference still moz'e conspicuous; — 



IMPHOYINa THE QUALITY OF KELP. 


453 



Clyde. 

Mersey. 

North Sea, 

:deumark. 

Greenland. 

Potash, 

15.23 


17.68 

9.03 

17.86 

Soda, ........ 

11.16 

ikio 

S .78 

7.78 

21.43 

Lime, 

Magnesia, 

8.15 

16.77 • 

4.71 

21,65 

3.31 

r . i 6 

15.19 

6.89 

10.96 

7.44 

Chloride of sodium, . . . 

25.10 

9.89 

35.38 

3.53 

25.93 

Iodide of sodium, .... 

0.37 

... 

0.13 

... 

... 

Phosphates of iron and lime, 

2.99 


5.44 

9.67 

10.09 

Peroxide of iron, .... 

0.33 

4.42 


... 

... 

Sulphuric acid, .... 

28.15 

30.94 

23.71 

26.34 

13.94 

Silica, 

1.35 i 

7 69 

0.28 

11.04 

... 


100.00 

100.00 

100.00 

100.00 

100.00 


Here two out of five contain iodine, and that in very small 
quantity, while in the others not the slightest trace of it is found. 
The conditions under which these differences occur have not been 
determined, but it appears probable that it may be dependent upon 
the d^ree of maturity of the plant It is well known that, as far 
as land plants are concerned, their constitution is greatly different 
at different stages of their growth, and it is reasonable to suppose 
that the same may be the case with sea plants. No information 
is given by the analysts as to the period of the year at which their 
plants were obtained; but Mr Yeats collected his in early spring, 
and they were probably young plants, though they were as large 
as are usually found- However this may be, it appears desirable 
to make analyses at different seasons, for the purpose of establish- 
ing or refuting the idea of a difference in composition, and this I 
intended making part of my investigation. It is manifest that, 
whatever may be the changes which the weeds undergo at dif- 
ferent seasons, the different species of Laminaria are always 
richest in iodine, and ought to be those selected for the manu-. 
facture of kelp. It may probably be urged that the separation of 
species would be attended with too great trouble and expense to 
make it practically available, and complete separation wot^ld 
certainly be so; but all that would be required would be ffie 
rejection of great masses of weeds containing only a pnajl 
portion of the sped^ ridi in and the mhctim of mm as 

contained abundance of them. This migM be ^ected without 
much labour, and the result would be the production of a better 
article. 

Supposing a good supply of weeds to be selected, and properly 
dried, the next process is the burning, which requires to be 
effected with peculiar precautions, if the iodine is to be ob- 
tained in large quantity. The method commonly adopted 
is to bum it in hollow troughs, made of a few stones roughly 
put together, and from four to six feet long and broad, on 
which a fire is made, and the dry weeds are thrown on in sue- 
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cessive quantities until the supply is exhausted, or the trough 
becomes too full of the ash. In managing this process, the heat 
was urged as high as possible, so that the ash became white, as it 
thus obtained a higher price when brought to the market as a 
source of soda. So long as it was employed merely for the soda 
which it contained, this was a reasonable practice, and probably 
yidded a product, richer in that substance than if it had been 
prepared at a lower temperature. But the circumstances most 
adapted for producing a good soda kelp are exactly those most 
injurious to an iodine kelp. The iodides which are present in the 
sea-weeds have a certain degree of volatility at a red heat ; and 
when the temperature is kept high for a long time during the 
Incineration, a great part of that which the weeds contain is 
volatilised and lost. The extent to which this takes place during 
the preparation of kelp is unknown, and is probably dependent 
on a variety of circumstances occurring during the combustion ; 
but we know well that, in the laboratory, when iodide of potas- 
sium or sodium is heated in a crucible, it volatilises to an appre- 
ciable, and when a current of air is allowed to pass over it, to a 
very decided extent. The latter is most nearly analogous to the 
conditions under which sea-weeds are burnt at present ; so that 
there can he little doubt that the loss from this cause must fre- 
quently be considerable. That it can be diminished to a great 
degree by a very simple modification of the present process is 
undoubted. In fact, all that is necessary is to carry on the com- 
bustion of the weeds at as low a temperature as possible, and in 
smaller quantities at a time, than was formerly practised; and, 
instead of mideavouring to obtain a pale coloured kelp, to 
tfak m ratb^ an^jndicati^m that ibe proper temp^ture has been 
aEid loss of iodine has taken place, 

i It may be. wortii pointing out the great inferiority of the kelp 
now in me market, to what might be produced if proper attention 
were paid to the points to which I have referred. If kelp were 
made entirely from Laminaria digitata^ it ought, according to the 
analysis of llr Yeats, to yield 20 lb. of iodine per ton ; while, if 
that of Godechens be taken to represent the true composition of 
the plant, as grown in the Western Islands, it ought to yield 
between 60 and 70 lb. per ton. In actual practice, however, I 
believe that from 6 to 12 lb. of iodine is the quantity usually 
extracted from a ton of kelp ; and it need scarcely be observed, 
that the manufacturer obtains almost the whole of the iodine the 
kelp contains, for the method of separation is well understood, 
and the profit or loss of the manufacturer depending upon very 
small diferences, every attention is paid to obtaining, as nearly 
as nobble, the whole of the iodine which the kelp contains. 

, oil this remarkable difference between the results of analysis 
dF Ae ash of sea-weeds and of the commercial kelp, that I found 
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the opinion that it may be possible to improve the qnality of kelp 
to such an extent as to raise its price, not certainly to that which 
it once commanded, but to such an extent as to make it more 
deserving the attention of Highland proprietors than it has of late 
years appeared to be. It is at least obvious, that if the manufac- 
turer can afford to pay from £2 to £3 for kelp yielding only from 
6 to 12 lb. of iodine, he would be able to afford a much higher 
price if he could obtain it witli 20, 30, or 40 lb. per ton. Both 
he and the kelp-maker would be benefited by such a change ; for 
the extraction of iodine from a rich kelp is easier and less expen- 
sive than from a poor one; and, while he could thus afford to give 
the high price, the kelp-maker would be saved the labour of burn- 
ing, and the cost of sending to market a large quantity of rubbish, 
which adds to the bulk, without increasing the value of the kelp. 

It appears to me that a decided benefit would be derived from 
careful selection and careful burning of the kelp, and that if the 
conditions under which its quality is likely to be highest were 
clearly explained to the persons employed in making it, and a 
price paid to them for it proportionate to the amount of iodine 
which it contains, a stimulus would be given to the production 
of a superior article, and that, by exciting emulation among the 
workmen, much good might be done. 

I am far, however, from supposing that these recommendations 
exhaust all that might be done for the production of kelp. It is 
probable that methods of manufacture greatly superior to those 
now in use, and more suited to the present condition of the che- 
mical arts, might he introduced. But it is doubtful whether these 
could be successfully carried out by the population of the Islands, 
who are scarcely competent to operations which require skilled 
labour. Were it possible to do so, it is probable that part of the 
extraction of the iodine might be profitably carried on at the place 
wfrere tibe kelp is made, and furnaces might be employed for its 
combustion, the heat of which would serve for the evaporation of 
some of the liquors. It can scarcely be expected, however, that, 
in the ppesent state of the Western Islands, the necessary ca^Sil 
should be &rthcomdng for such the m<m 

they would at first be of wlitt 

possibly fail, akhough, if juffiriously and eondUKited, I 

cannot help thinking they might have beneficial results. 

A process of a very different nature for extracting iodine from 
sea-weeds, was suggested some years since by Dr ICemp, which 
was founded on a number of experiments which he made in the 
Isle of Man. He found that, if a quantity of sea-weeds be placed 
in a vat or large cask, with a spigot-hole at the bottom, they soon 
undergo fermentation, and a liquid runs off, which at &st is sea- 
water, but after a time is the juice of the plants, containing the 
whole, or at least a great part, of their iodine. To this fluid he 
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proposed to add a small quantity of chlorine and starchj when the 
iodine is thrown down in the form of an insoluble compound with 
the starchy which was to be collected and sent into the market as a 
source of iodine, while the refuse was to be employed as a manure. 
This process, though ingenious, is too purely chemical for the 
localities in which it would have to he carried out, and involves 
the use of very large vessels, which could not be constructed 
without some expense. I have given it as an illustration of a 
number of processes which are not sufficiently simple for the pur- 
pose, the social condition of the inhabitants of the localities in 
which kelp is produced requiring that any process entrusted to 
them shall be of the very simplest kind. But there can be little 
doubt that some improvements might be effected; and a full 
inquiry into the whole conditions of the kelp manufacture, both 
on the large scale, and chemically, might be of much value. 
Meanwhile a certain benefit would most assuredly be derived for 
carefully attending to those circumstances to which I have already 
referred. 


ON THE NUTRITIVE VALUE OP THE BIPPERENT SUBSTANOBS EMPLOYED AS 
POOD FOR CATTLE. 

In no departinent of agriculture has a greater and more rapid 
improvement taken place than in all that relates to the feeding of 
stock. Instead of being confined, for the most part, to suburban 
farms in the immediate neighbourhood of markets, the development 
of the turnip dop and^ the facilities of, carriage for the cattle 

it alt male % if not 

a x^ mpoito fiatning operations, 

has been still further increased by the 
few ^ee of grain, whicb has induced the farmer to rely for some 
part of his annual profit on the result of his feeding, in place of 
expecting it entirely, or almost entirely, from his white crop^ as 
used formerly to be the case. The consequence of this has been, 
that much greater attention has been paid to the circumstances 
most likely to insure success, and important changes have been 
introduced in almost every point relating to the management of 
fattening stock. Some of these improvements have been suggested 
by experience, but no small part of them have had their origin in 
the applications of science, which has been brought to bear with 
peculiar advantage upon this department of agriculture. There 
i|s, indeed,^ scarcely any subject in which the benefits of science 
mom distinctly seen ; and simply because there is no scientific 
g^eet, directly bearing upon agricnlture, which has been so oare- 
or is so well understood^ The nutrition of the animal 
is one of tibe most important and interesting departments of 
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physiology, and has engaged the attention of a large nnmher of 
the most distinguished cultivators of the science ; and, though 
extremely complex, and abounding in questions still far from being 
satisfactorily answered,, it has been more thoroughly studied, and 
its principles better established, than most of the other portions of 
that science. 

The effects of a knowledge of these principles, imperfect as they 
still are, is seen in all the more skilfully managed farms of the 
present day, which have their feeding-houses built, and the dieting 
of the cattle carried on, in a manner strictly concordant with the 
suggestions of science. It has also pointed out the principles on 
which the choice of foods is to be made, and their comparative 
value estimated, and some progress has even been made in the 
determination of their values. Our information on these points 
is, however, still limited; for though much has been done by 
Boussingault and others, they have confined their in^hftes 
exclusively to one element of the food — the nitrogen, which, though 
no doubt the most important, ought not to be the only one con- 
sidered. 

Ever since I became connected with the Highland and Agri- . 
cultural Society, tbe investigation of the nutritive values of dif- 
ferent sorts of food has engaged much of my attention ; and one 
of the objects which I set before me was, by an extended and 
careful series of analyses, to fix them in a satisfactory manner. 
In doing so, I proposed to take up tbe different substances one by 
one ; and, by making analyses of each, grown under all possible 
circumstances of climate, soil, and manure, to determine the limits 
within which its value might oscillate. The investigation of the 
tuniip, which appeared in a late number of tbe Transactions^ is an 
individual instance of what I intended to do for all the others. 
It is manifest, however, that tbe completion of such a plan, and 
the performance of an equally elaborate series of analyses of each 
substance, must occupy a considerable time, and defer the possi- 
bility of making a comparison to a period which could not be 
easily fixed^ and during which a great paifc of the analyses 
be usele^ I tber^^ore reived; in ptoee 

centrating my Mtenliim 
two analyses of each sub^iance, whieh 

time, and which might serve at least as approximafive Cli- 
mates, which might be afterwards made more exact, by increasing 
the number of analyses, and obtaining the mean of all. 

In conducting these analyses, I determined to adhere to the plan 
adopted with the turnips, both for the sake of uniformily, and 
because experience had shown me that, in a more extended ana- 
lysis, the minuteness of detail is not at all commensurate to the 
increased labour ; and that by making thorough analyses of their 
ashes, which I at one time intended, I should only accumulate a 



458 


PUOCEEDlNaS IN THE LABOEATORY. 


mass of details which, in the present state of science, could not bo 
made available for practical purposes. It will be unnecessary for 
me to refer here to the method of analysis, which is exactly that 
detailed in my paper on the comparative values of turnips grown 
in different localities, and under different circumstances, where 
everything relating to it has been already mentioned. In the 
arrangement of the analyses I shall proceed upon the px'inciple of 
taking those first which contain the largest quantities of nitrogen 
and oil. 

LINSEED CAKE AND LINSEED. 

I had just commenced a series of analyses of liuvseed ctike, 
intended to be as extensive as possible, and to embrace the sorts 
obtained from different localities, when Mr Way’s paper on the 
same subject appeared in the Transactions of the English Agri- 
cultural Society j and as it embraced almost all that 1 intended to 
examine, I at once abandoned the further prosecution of the sub- 
ject, as the analyses it contained were more than sufficient to de- 
termine the average value of different samples. In one point 
only were my analyses more complete than Mr Way’s — namely, 
in the determination of the proportions of earthy phosphates and 
phosphoric acid ; and I shall therefore give here a few such ana- 
lyses, both to show the general concordance with his results, and 
to give the amount of ^ospliates which I have invariably deter- 
mined in all the other substances analysed. They are selected 
from those which have been at different times sent to the Labora- 
tory, and the exact localities from which they came are, with one 
exception, unknown ; but it is believed that they are mostly from 
the North German and Baltic ports, which principally supply this 

1. 2. * 3. 4. S. Average. 

Water, . 12.00 11.72 13.52 15.55 10.21 11.65 12.44 

OU, . . 11.93 10.94 11.84 11.49 14.28 16.25 12.79 

Nitrogen, . 4.45 4.26 4.4S 4.54 4.48 3.83 4.83 

Ash, . . 5.3G 6.86 5.23 ... 6.63 6.54 6.13 

The ash contained — 

Sind, . . O.J^O 2.24 0.67 1.04 0.52 ... 1.05 

IPhosphates, . 2.38 2.78 2.37 2.68 3.23 2.95 2.73 

Phosporic acid, ... ... 0.59 0.33 0.89 0.39 0.55 


* Flcnsburg is one of the places from which large quantities come to Leith ; and 
I believe several of the specimens were from that port. 


(To he contimted,') 
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ON THE ADULTERATION OP MANURES.* 

By Professor Anderson, Chemist to the Highland and Agricultural Society. 

As this, Gentlemen, is the first IMonthly Meeting of the present 
session, I trust I may be permitted, before proceeding to the special 
matter I have to bring before you, to make a very few general 
observations* I cannot, on the present occasion, help looking back 
to the time at which I first addressed a monthly meeting of the 
Society, and contrasting the state of matters then with their condi- 
tion now. I had then just entered on the duties of my office as 
Chemist to the Society; and I had done so with no ordinary 
anxiety, for I was well aware that at that time the application of 
chemistry to agriculture was peculiarly unpopular. The enthu- 
siasm with which it had been received at its first introduction 
led to extravagant expectations, the disappointment of which had 
alienated all but a small number, who, having from the first taken 
a more moderate estimate of the advantages of science, saw that it 
had done good seiwice to agriculture, and still retained an interest 
in its progress. I had not at that time paid more attention to the 
special applications of chemistry to agriculture than is natural]^ 
done by any chemist who aims at being properly acquainted with 
the different branches of his science ; and I will frankly confess 
that I had great doubts about the prudence of connecting myself* 
more closely with a department of science so unpopular, and so 
completely in discredit, as it then was. As I felt, however, that 
the prosecution of scientific agriculture had really been attended 
with beneficial eflGects, and had full confidence in the intelligence of 
the great body of farmers, and was convinced that, in the course of 
time, its true position and influence would come to be recognised 
by all, I resolved to embrace a position which very trifling circum- 
stances would then have induced to avoid. In fact, had I at 
that time held any other office, however small, I doubt much 
whether I should have been induced to engage in the prosecution 
of agricultural chemistry. As it was, I did engage in it, but I 
did so with great doubts as to what might be the consequences ; 
being convinced that, if the unpopularity which then existed con- 
tinued, I could do no more than^ share the discredit which attached 
to the science. For some time I trembled for the results ; but 
what I heard and saw at these meetings soon gave me encourage- 
ment. I observed that though, when the present system was first 
adopted, the discussions were entirely restricted to the bare state- 
ment of practical facts, the speakers soon got into the way of dis- 
cussing their causes ; and, in doing so, they entered sometimes very 
fully into the scientific principles on which their practice depended. 

* Dr Anderson delivered this address at the Monthly Meeting of the Society, held 
on the 17th of November. 

TRANS. — JANUARY 18o3. 2 I 



460 


ON THE ADULTERATION OE MANURES. 


I looked upon tMs as peculiarly encouraging, for it indicated that 
our best practical men must be becoming alive to the advantages 
of science. It appeared, in fact, from their observations, that they 
must have careftdly studied the principles of their art; and 
remembering that many of these were not young men, but had 
been for many years engaged in farming, and knowing the amount 
of energy which it requires to enter upon a new study, after a man 
has fairiy engaged in the active occupations of business, I drew the 
natural inference that it must have been a strong conviction of the 
advantage to be derived from it which had induced them to acquire 
this information. Since then, I have watched very anxiously the 
progress of agricultural chemistry, and I have seen the conviction 
of its utility gradually returning among those whose opinion is 
most valuable ; and as I have been brought, in the course of my 
duties, in contact with a considerable number of the best farmers 
of different parts of the country, I have been enabled to see that 
this opinion is now becoming general. I do not mean to say that 
it is universal ; on the contrary, there are still many who resolutely 
assure us that science has done, and will do no good, though, 
curiously enough, they will often refer to facts which chemistry 
only could have taught them. We now sometimes hear a man 
who tells us he knows nothing of science, and does not believe 
in its utility, talk fluently of phosphates and ammonia, and their 
comparative advantages and disadvantages — thus giving the best 
pqs^le proof of how thoroughly science has become incorporated 
with practice. During the time I have been connected with the 
Society, I have considered it one of my duties to encourage the 
study of agricultural chemistry to the best of my power, while I 
have, at tiie same time, sumed at repressing the extravagant expec- 
tations formerly entertained, (and that to so great an extent that 
I have even b^ accused of gomg to the opposite extreme, and 
undervaluing its utiUty,) and introducing a more proper estimate 
of what it is to do for agriculture. I trust these exertions have 
not been without some effect ; but I cannot help attributing much 
to our monthly meetings, and to the influence they have had in 
directing the practical farmers, all over the country, to that careful 
inquiry and observation which, in my opinion, cannot fail to con- 
vince them of the benefits to be derived from a knowledge of 
principles. With each successive year, the statements made at 
these meetings have become more minute smd elaborate ; and I 
doubt not that the present session will give us as valuable infor- 
mation as those which have preceded it. 

• I should have greatly pi’eferred had the duty of occupying your 
attention, on this occasion, devolved on some other person; but as 
it has appeared that some advantage might be gained by discussing 
the important subject of the adulteration of manures, which has 
never yet been done at any of our meetings, I have undertaken to 
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bring before you suck facts and observations as may appear to be 
practically useful. I do not intend, however, to confine myself 
entirely to those cases which come strictly under the head of adul- 
teration — by which, of course, we understand only the mixture of 
foreign matters with the manures — but to take into consideration 
also those cases in wliich inferior but unadulterated manures are 
passed oflf as equal to the best, which I have good reason to know 
are very numerous, and are attended with equally serious conse- 
quences. 

^ It is almost unnecessarj^ to observe, that adulteration is prin- 
cipally practised on the high-priced manures, guano and super- 
phosphates being those on which the most deliberate frauds ai*e per- 
petrated ; and though instances occur in which some of the rarer 
manures are sophisticated, they do not afford a sufficiently exten- 
sive field for ^e enterprising adulterator, while they generally 
admit of detection with greater ease. As the mode of adultera- 
tion, and substances employed, must necessarily vary with the 
manure, I shall discuss them separately, commencing with guano, 
both on account of its importance and the ingenuity which has been 
displaj^ed in producing a spurious article, which it is absolutely 
impossible to distinguish from the genuine by the eye. 

1 beheve the adulteration to be chiefly confined to Peruvian 
guano, the high price of which, and the conditions under which 
it is at present sold, being such as to give great encom'agement to 
the practice. At first the adulterators employed the very simplest 
means, and contented themselves with the t^se of common sand, 
chalk, and gypsum ; but these substances I believe now to be 
very rarely employed alone, because they all communicate to the 
mixture a greyish shade, which at once distinguishes it from genu- 
ine Peruvian. They are still found, however, to a certain extent, 
in some adulterated samples. The most common adulterations at 
the present time are two in number, one of which is with a parti- 
cular yellowish loam, bearing a very close resemblance to guano 
itself, which is found on the banks of the Thames — I believe on 
Lord Momington’s property — and employed by the London adul- 
terators on a very large scale. The other substance which is 
largely employed I believe to be coprolites^ either finely ground, 
or after being treated vdth a certain quantity of acid ; at least, I 
have examined a good many samples, the composition of which 
could only be explained on the supposition that this or some 
similar substance had been employed. I shall probably best make 
what I have to say intelligible by adducing the analyses of three 
samples of guano — ^No. 1, Illustrating the composition of genuine 
Peruvian; No, 2, That of the guano adulterated with sand; and 
No. 3, In which, I think, a complicated adulteration, either with 
partially dissolved coprolites, or with a mixtm'e of ground copro- 
lites and gypsum, must have been employed. 
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Water, . , . . 

Organic matter and ammoniacal salts. 

No. 1 . 
12.58 

No. 2. 
15.32 

No. 3. 
12.06 

53.82 

22.51 

34.14 

Phosphates, 

18.75 

13.37 

22.08 

Sulphate of lime. 

55 


11.08 

Alkaline salts. 

14.87 

11.01 

12.81 

Sand, .... 

0.04 

37.69 

7.83 

Ammonia, 

100.00 

17.47 

100.00 

5.25 

100.00 

9.77 


The last of these may be considered as representing a sort of 
adnlterated gnanoj of which very large quantities are sold in 
Scotland. I have analysed samples from almost every port in 
the countryj and have good reason to believe that many cargoes 
are sold which never come under my notice. 1 am unable to 
state the source of all these samples, but I know that some of 
them come from the Thames, And I have no reason to suppose 
that the adulteration is ever practised here ; in fact, I suspect that 
in most of qur towns such a process could not be carried on for any 
length of time without detection, all the manufacturing operations 
being too thoroughly under the eyes of the public. It is only in 
London, and some of the very large manufacturing towns, that it can 
be carried on with impunity 5 and even there I suspect that the 
guilty parties must be pretty well known, and very little inquiry 
would make any one acquainted with their names. For my own 
pa^, I have studiously avoided any such knowledge, as I do not 
think it desirable, in my position, to make inquiries on such a 
matter ; but I know that some farmers of my acquaintance have 
traced eases of adulteration very clearly to particular individuals. 

I have no doubt that a good many instances occur in which 
adulteration escapes detection, from 1iie number of cases on which 
I have been consulted, where very trifling circumstances have 
awakened suspicion,^ A very curious illustration of this occurred 
to me in the beginning of the present year. Some articles were 
then published in The Gardeners^ Chronicle on the subject of the 
adulteration of guano, which, after referring to the existence of 
certain manufactories into which large quantities of loam were 
carried, and out of which nothing but guano came, remarked that 
they should not be sui'prised if suspicions were entertained of the 
punty of the cargo of the « Pandora,^' which had sailed from the 
Thames for Berwick about a fortnight before. Meanwhile, the 
good folks at Berwick, who had quietly purchased the guano from 
the Pandora without a moment^s thought, were struck with dis- 
may, and sent off samples of the cargo to me for analysis, when it 
immediately appeared that it was really highly adulterated. At 
me very tme, too, that this disclosure took place, another cargo 
m guano from the Thames was actually lying at Berwick, which, 
w^ also adulterated. It was not, however, analysed : 
inmmj I believe suspicion on the part of the farmers was so 



ON THE ADULTEBATION OF MANTJEEkS. 


463 


Strong that no attempt was made to sell it there, and it was con- 
sequently shipped off to some more convenient quarter. Now, 
had it not been for the ai'ticle to which I have alluded, the first of 
these cargoes would not have been suspected, and the second also 
would have been sold in Berwick. 

It may be considered surprising that in this case the analysis 
had not been inquired for at first ; but it is astonishing how often 
this is omitted, and how frequently farmers are contented to buy 
without any proper evidence of the purity of their purchase. What 
is still stranger, however, is that analyses are sometimes obtained 
by dealers in adulterated guano, which, I suspect, are made use of 
to sell it, although they show it to be of unfair quality. It may, 
at first sight, seem altogether contradictory that the very means 
of detection should be thus employed ; but I believe that, even at 
the present day, many persons are unacquainted with what the 
composition of genuine samples of the different sorts of guano 
ought to be, and that the adulterators, presuming upon this, pro- 
duce analyses which they would not venture to do if they knew 
that the purchasers were better informed. A case occurred to me 
some time since, in which I suspect that my analyses were thus 
employed. I received a sample of guano, which on analysis proved 
to contain 7 or 8 per cent of sand, and about 12 or 14 of gypsum, 
and which I accordingly reported to be an adulterated Peruvian. 
Soon after, I received from the same person two other samples, 
both of which were very similar to the first, and on them I gave 
a similar report. After a little while I got some more samples, 
all adulterated, and which I again reported to be similar to those 
before analysed. At first I was inclined to pity the unfortu- 
nate individual into whose hands so many adulterated guanos 
had fallen. By and by, however, I began to be a little suspicious ; 
but the whole thing did not come out until I got another sample, 
which contained between 30 and 40 per cent of sand, and 
which I reported to be more disgracefully adulterated than any 
of the others. It then turned out that the individual who sent 
all these samples was an adulterator, and that he had bought 500 
tons of the guano which he had last sent me, for the purpose of 
adulterating it ; but he had got it from some toowing hand, who, 
thinking, I suppose, that there was no reason why he should not 
make the profit, had adulterated it before sending it off. I have 
little doubt that the analyses which had been obtained from me were 
employed in some way or other to sell the adulterated guano; and as 
any one at all acquainted with the composition of guano must have 
seen at once that they were analyses of adulterated samples, the only 
way in which it could have been done, must have been by producing 
them only to persons who were not likely to discover by inspection 
that they could not he genuine, and leading them to suppose that 
the mere fact of their having been analysed by a person of credit 
was a sufficient guarantee that all was right. 
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Did your time permit it, I could easily mention many instances 
in which ingenious deTices ha^e been fallen upon for passing off 
adulterated guano, but I hasten to refer to the methods by which 
the fanner may protect himself from such frauds. I need scarcely 
say that the only secure method is by analysis. It is necessary 
also to see that the analysis is by some chemist who is to be de- 
pended on, — and, fortunately, there are many chemists who are 
well skilled in the analysis of guano ; but analyses are not unfre- 
quently produced, which, to the chemist at least, immediately appear 
doubtful. The reason for this I believe to be, that the analyses of 
guanos are undeimaid, and that many of them consequently fall into 
inferior hands. It is no uncommon thing, for instance, for a sample 
of guano to be brought to the lahoratoiy along with an analysis set- 
ting forth that it contains 5 or 7 per cent of water, when a person of 
experience can see by simple inspection that it cannot contain less 
than 18 or 20, and to find no proper determination of the ammonia, 
but simply a statement of “ salts of ammonia,” which gives a very 
imperfect idea of the actual quantity of the ammonia itself. If the 
water be so low as 5 or 7 per cent, and no estimate of the amount 
of actual ammonia be given, another analysis ought always to be 
demanded. It will be necessary, also, frequently to ascertain that 
the analysis shown actually corresponds with the guano sold, cases 
having occurred in which a single analysis has been made to do 
duty for half-a-dozen cargoes. In order to avoid this risk, an 
analysis should be made on a sample taken by the purchaser from 
the quantity sent to him. Unfortunately, all this is attended both 
with trouble and expense; and it is most desirable that soma 
simple means should be devised for enabling the farmer to deter- 
mine the quality of his guano. I have devoted much oonsidera- 
tion to this subject, and tried to contrive some simple method of 
analy^; but the conclusion to which I have come is, that it is 
impossible to contrive any plan which does not require a certain 
amount of chemical skill, which is not at present possessed by 
farmers. At the same time, I see no reason why it should not be 
possessed by the rising generation, for it presents no real difficul- 
ties ; and he must be a very dull or a very careless person, who, 
after some months’ study in a laboratoiy, is not capable of making 
with considerable accuracy all the ordinary analyses required for 
agricultural purposes. In the mean time, however, there are some 
characters which the practical man would do well to attend to 
when he is selecting a Peruvian guano. In the first place, its 
colour should be light If it is dark brown, the chances are that it 
has been damaged by sea-water. It should not have a too power- 
fully ammoniacal odour. It should contain lumps, which, when 
broken, appear of a paler colour than the powdery part of the 
these, in general, afford a very excellent method of dis- 
iia^i&ing the genuine from tihe adulterated guano, the latter of 
which is usually a perfectly uniform powder ; but even this must 
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not be too implicitly relied on, as it is alleged that the adulterators 
have managed to imitate it by sifting out the lumps, mixing the 
powder with the foreign matters, and then putting them in again, 
A small quantity rubbed between the finger and thumb should not 
feel gritty. Finally, a bushel of the guano should weigh about 
50 lb., and if it greatly exceeds this, it is certainly adulterated. 
This last is an admirable method of detecting impurities ; and it 
is founded on the fact that all the substances which can be em- 
ployed to adulterate guano have a higher specific gravity than it 
has itself, and consequently add greatly to the weight of the bushel. 
It must be distinctly observed, however, that a certain amount of 
foreign matters might be added without producing a sufficient in- 
crease of weight to admit of a decided opinion ; but still there do 
occur instances in which this is of a most valuable character. The 
observation of these characters will frequently enable you to 
detect a case of adulteration ; but too much reliance must not be 
placed upon them, for they only give hints, and if no other pre- 
cautions are taken, many adulterations must escape detection. I 
cannot too strongly impress upon you the importance of dealing 
only with men of ^aracter : no one who has a good standing wiU 
risk his reputation by selling doubtful guano, but for his own 
credit’s sake will take care to assure himseS that it is genuine. It 
may happen that the dealer himself is imposed upon ; but if he uses 
ordinary precautions, this must rarely occur, and in such hands 
you must generally be safe. 

While the adulteration of Peruvian guano is one of the most com- 
mon things imaginable, I have been unable to satisfy myself of any 
instance in which the wilful adulteration of the other varieties has 
been practised. But we have here to guard against the purchase 
of inferior samples, for it is no uncommon thing with Chilian and 
Patagonian guanos to find sand, and occasionally carbonate of lime, 
present to a considerable, and sometimes even to a very large ex- 
tent. Where this occurs, however, I believe that the guano has 
been brought home in the state in which it is sold, and that it is 
the cupidity of the collectors which has induced them to scrape 
the rocks, and bring off both sand and guano, which is the cause of 
the admixture. I nave met with one case of a Chilian guano con- 
taining about 60 per cent of sand, in which I strongly suspected 
adulteration ; but even with it I cannot be positive, as very shortly 
after we examined another sample containing about 40 per cent, 
and which was actually imported in that state, to the great disap- 
pointment of the owners. To the farmer, of course, it is a matter 
of very little moment whether the impuritj has been wilfully added 
or not — his object is to be protected against it. But while Peru- 
vian guano has some characters, the absence of which must excite his 
suspicion, there is none which can be in the least degree depended 
on with the other varieties. The appearance of different cargoes, and 
even of different parts of the same, is so variable, that nothing but 
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analysis can be depended lipon for estimating their value. Not only 
is this the case^biit great care is also necessary in selecting the proper 
samples for analysis ; for while a sample of genuine Peruvian guano 
will be tolerably nnifonn throughoutj and small quantities taken 
from diflPerent parts of it will give, on analysis, closely similar 
results, the very revei'se of this is the case with all the others 
(excepting, indeed, Saldanha Bay) — so much so, that I have seen 
instances in which a cargo of Patagonian guano has shown differ- 
ences to the extent of nearly 10 per cent in the amount of valu- 
able constituents. The necessity, therefore, when such a guano is to 
be analysed, of selecting a proper sample, is sufficiently obvious; and 
I may mention the rules which are to be attended to in all cases, 
even with Peruvian. Take a large handful of the guano from as^ 
many different parts of the cargo as possible, (never from less than 
five ^or sis,) and lay them all upon a large sheet of paper ; then, 
stirring them all together with the hand as thoroughly as possible, 
take from the mixture a small quantity, as the fair sample of the 
whole, which should be preserved in a small bos, or by folding it 
up in tinfoil, to prevent its becoming too dry. The analysis being 
made, the good or bad quality of the guano, when compared with 
that of genuine samples of the same variety, is easily judged of. It 
is often necessary to have some general idea of its value; and in 
this respect I think it important that there should be a more distinct 
conception of the relative values of different varieties of guano 
than appears at present to exist. It is no uncommon thing for us 
to^ receive a sample of Patagonian, Chilian, or Saldanha Bay guano, 
with a request that its value may be stated as compared with the 
l^t Peruvian. These are, however, two altogether different va- 
rieties of guano, between which no true comparison can be drawn. 
The value of Peruvian guano is mainly dependent upon the amount 
of ammonia which it contains, that of the others upon the phos- 
phates ; and the farmer will select the one or the other, according 
as he requires either of these elements. We can consequently 
compare different samples of Peruvian with each other, and also 
different samples of Saldanha Bay or Chilian ; but Peruvian and 
Saldanha Bay are too unlike for proper comparison. The principle 
to proceed upon is, to remember that there are two great divisions 
of guano the one of which may be called the animoniacal guano, 
the other the phosphatic. The type of the first of these is Peruvian, 
in which, for the sum of ^9, 10s., we purchase 22 per cent of 
phosphates and 17*5 of ammonia. Tlie type of the other is 
caldanha Bay, in which, for £6, 10s., we buy 56 per cent of 
phosphates and 1*5 of ammonia. When, therefore, we desire to 
estimate the v^I^e of any sample of guano, we must first observe 
to which division it belongs, and, comparing it with the standard 
of that sort, observe whether it exceeds or falls short of it in the 
auKmnt of valuable matters, and estimate the gain or loss according 
to the standard price of that variety. I suspect, if this is carefully 
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done, it will turn out that a good many very inferior guanos are 
sold at a price as high, or higher, than good Saldanha Bay. A 
good deal of this is dependent on the tendency among dealers in 
inferior guano to depreciate analyses, which they feel to he disad- 
vantageous to the articles jjx which they deal, and to attempt to 
establish their value in other ways. I remember, some years ago, 
analysing a sample of Chilian guano, containing 30 per cent of 
sand, and on which, as you may well imagine, I gave anything but 
a favourable report. Some months after, I met the dealer, and he 
accosted me very triumphantly, Do you remember that guano 
you analysed for me, and which you reported to be so inferior V 

1 said I did ; and he then informed me that he had sold a quan- 
tity to a farmer, whom he named, and that he had just got a let- 
ter from the purchaser informing him that it was the best guano 
he had ever had, and proved equal to the best Peruvian. It 
'was in vain I endeavoured to point out to him that this was 
tantamount to saying that as good effects were produced by 2 
cwt, of guano and 1 cwt. of sand as by S cwt. of guano alone. He 
<jould not see it at all, and I have no doubt he made a strong case 
out of this, and managed to sell many tons of the sandy guano. 

I shall pass on to the consideration of dissolved bones or super- 
phosphate, which is adulterated to as great or even a greater extent 
than guano. I may remind you, in the first place, that under 
these names were originally understood bones which had been 
treated with a certain quantity of sulphuric acid, which converts 
the insoluble phosphates more or less completely into a soluble 
state. At present, however, superphosphate is rarely if ever made 
exclusively from bones. A certain quantity of ground coprolites 
is almost invariably employed as a source of phosphates, and the 
necessary quantity of nitrogen obtained by the addition of some 
.salt of ammonia. In some instances bones are entirely dispensed 
with, and small quantities of woollen rags and animal refuse of 
different sorts employed to supply the necessary amount of nitrogen j 
but all good manufacturers still use a considerable quantity of bones. 
The material which is thus produced is sold for about £7 per ton. 
Its composition, even when well prepared, is somewhat variable ; 
but when obtained from a good manufacturer, it contains generally 
from 30 to 35 per cent of phosphates, of which from 10 io 15 are 
soluble in water, and nitrogenous matters capable of yielding from 

2 to 4 per cent of ammonia. The remainder is water, sand, gyp- 
sum, sulphuric acid, and animal matter, in proportions which vaiy 
considerably according to the process of manufacture, and the 
proportions ^of bones, coprolites, and sulphuric acid employed. 
How the value of superphosphate must be considered to depend 
upon the quantity of soluble phosphates which it contains ; and to 
produce a perfect superphosphate, all its phosphates should be 
soluble. In practice, however, this cannot be effected, and a cer- 
tain proportion is always found in an unchanged condition. It 
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will, of course, readily be understood that the phosphates Which 
remain insoluble, and the ammoniacal compounds, must also con- 
tribute, to a certain extent, to the value of the manure ; but as 
these can be bought in other substances at a cheaper rate, they form 
only a small part of the value of a superphosphate, in estimating 
the quality of which we must look almost exclusively to the soluble 
phosphates, of which we must not be content with less than 10 
per cent. Now it so happens, that, according to my experience, 
very little of that which is sold in Scotland is equal to this ; and I 
regret to say that a large proportion of it does not contain any 
soluble phosphates at all. Were it necessary to do so, I could 
illustrate this statement with numerous analyses, some showing the 
presence of 1, 2, or 3 per cent of soluble phosphates, and others 
containing carbonate of lime, the presence of which is incompatible 
with their existence — ^but all sold at about £7 per ton, although 
their value is much less. These samples emanate from a class of 
inferior manufacturers, who are perfectly aware that the article 
they produce is not a true superphosphate. The method of pre- 
paration they employ is exactly similar to that of the good manu- 
facturers, except that they avoid hones, which are far too expensive 
an article for them, and employ only coprolites, and diminish 
greatly the quantity of sulphuric acid. But coprolites are ob- 
tained of various qualities, some containing a very large per- 
centage of phosphate of lime, others much carbonate of lime. 
As the latter are cheaper, they are also employed by these 
mannfacturers ; and the consequence is, that when a small quan- 
tity of sulphuric add is added, it does no more than decompose 
the carbonate of lime present, expelling its carbonic acid, and 
never attacks or dissolves the phi^hate of lime. In other in- 
stances the metiiod of manufacture is different : a large quantity 
of sulphuric add is poured upon a small quantity of coprolites, 
and is allowed to remain in contact with them for some time. 
The resulting mass is true superphosphate, still very moist, and, 
in the hands of a good manufacturer, would be dried up on a kiln 
of a particular construction. The fraudulent manufacturer, how- 
ever, avoids this expense, and adds a large quantity of ground 
coprolites, for the puipose of diying up and giving bulk to the 
mixture.. The addition of this quantity of coprolites undoes what 
he had used his acid to effect, for the carbonate of lime which 
they contain reacts upon the soluble phosphates in the quantity 
which has been treated with sulphuric acid, and brings them back 
into the insoluble state. Whatever be the exact method of manu- 
facture resorted to, however, the results are the same, and the 
product contains little or no phosphates in that condition in which, 
according to the najme given to the manure, they ought to be. 
He detection of this spurious superphosphate is easily effected by 
any one who is at all acquainted wim chemical manipulation. All 
that is necessary is to put a small quantity of the substance into a 
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glass or earthen vessel, pour upon it two or three times its bulk 
of boiling water, and, after it has stood for some time in a warm 
place, to filter the fluid through paper or fine calico, so as to 
obtain a perfectly clear fluid. On the addition of a small quantity 
of spirit of hartshorn, (ammonia,) the fluid becomes filled with a 
thick white precipitate, if it contains soluble phosphates, and 
remains quite clear if it does not. Of course, this will not distin- 
guish between different qualities of the genuine article, but at 
once shows the absence of soluble phosphates. An instance in 
which a quantity of so-called superphosphate had been purchased 
by some farmers, and applied to the land on a pretty extensive 
scale, occurred to me some time since ; and as no effects were pro- 
duced, a sample was sent to me, and proved to contain no soluble 
matter. Yet this manure was averred by the manufacturers to 
be equal to the best guano ; and they produced a large number of 
certificates from farmers who had obtained most wonderful effects 
from its use. I have been the means of detecting several such 
cases, and have had some disagreeables with the manufacturers in 
consequence, alid some rather amusing scenes. Some time since 
I reported that a sample from a particular manufactory contained 
no soluble phosphates; and I shortly after received a letter, 
enclosing one from the manager of the work in question to the 
partners. This letter commenced by stating that the writer, 
from the method of manufacture employed, knew that the 
manures did contain soluble phosphates, and went on to say 
that Dr Anderson might be a very good chemist, but that it 
was obvious he did not know how to analyse a sample of super- 
phosphate. I was inclined, as you may imagine, to consider 
this somewhat personal, but was relieved, on reading further, to 
find the more sweeping assertion, that no chemist had ever yet 
made a proper analysis of a superphosphate ; and the reason was 
stated to be, because they commenced their analysis by treating 
the manure with water, which caused the soluble phosphates to 
become insoluble, and gave a totally erroneous result. I was 
requested to reply by explaining my results, and in doing so I 
suggested that these must be very remarkable soluble phosphates 
which were rendered insoluble by treatment with water, and con- 
tented myself with putting a question in return, and asking how 
it happened that, on analysing the manures of certain manufac- 
turers, chemists found that they could, without any difficulty, 
extract 10 or 16 per cent of superphosphates, and by recommend- 
ing that they should endeavour to make their manures in such a 
manner that the soluble phosphates should not be rendered insolu- 
ble by water, which was exactly what the farmers did not want. 
But I have not learned that my advice was adopted ; and it is 
probable that the manufacture is carried on on the old plan. 
Some idea of the quantity of such substances produced may 
be formed, when I state that the sales of one manufactory, which. 
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however^ produces some substances not manures, (though on a 
small scale,) I have been informed, amount to above <2^40,000 
a-yeai\ Where the manufacture is carried on on so large a scale, 
numerous devices are fallen upon for promoting the sale of the 
products — such, for instance, as offering quantities of the manures 
gratis to farmers’ clubs for experiment, on condition that a report 
is given of the results. I know one case in which this was lately- 
done by a firm which produces a supei'phosphate containing no 
soluble phosphates ; but the sample sent to the club was superior, 
and contained about 5 per cent of soluble matters. 

The adulteration of other manures need not occupy us long. 
Indeed, few of them are of sufficient importance to be much 
adulterated, and many of them could not be mixed with other 
substances without detection immediately taking place. It is 
curious, however, what primitive adulterations are sometimes 
perpetrated. I have seen bone-dust adulterated with oyster shells, 
of which it was possible to pick out large lumps, and with frag- 
ments of limestone and other stones. I have also seen a quantity 
of common salt, sulphate of soda, and other substances, mixed 
with it ; but such adulterations, of course, are very rare. Nitrate 
of soda is sometimes adulterated with common salt, and sulphate 
of ammonia with salt or with sulphate of soda ; but I have never 
met with any of these sophistications, and I believe them to be 
comparatively rare. 

In short, I consider that guano and superphosphate are the 
manures on which the adulterator expends his chief ingenuity. 
But the farmer has also to guard against a class of manufactured 
manures which profess to be equal to the best guano. It is 
difficult to give any general statements regarding such substances, 
as they vary greatly in composition. So far, however, as 1 have 
observed, dissolved bones or coprolites form the basis of most of 
them, and gypsum, kelp, nitrate of soda, guano, and sulphate 
of soda, are frequently added. Their principal peculiax'ity is, that 
they are generally sold at a somewhat higher price than dissolved 
bones, while their value is usually lower — a considerable part of 
their bulk being made up by means of those substances, such as kelp 
and sulphate of soda, which are of very low value, both commer- 
cially and agriculturally. I should only give you a mass of dry 
detail did I attempt to enter into a description of these substances"; 
and it is not necessaiy for me to do so, as I believe the farmers of 
Scotland are now very cautious about purchasing them, and but 
small quantities are disposed of. 

It now remains for us to consider what steps are to be taken 
to prevent adulteration ; but after having occupied so much of the 
thne of the meeting, I must dismiss this part of the subject with 
^ very few words. I m§,y distinctly state, that I do not think 
it possible to prevent it altogether; but I am convinced that, 
with care, it might be brought within comparatively narrow 
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limits. Tlie great protection, in my opinion, is to deal always 
with persons of credit ; and it fortunately happens that there is 
no want, both of dealei’s and of manufacturers, who do their best 
to supply the farmer with genuine articles. These indiyiduals 
are put at a great disadvantage by the fraudulent dealer, who, 
for the same price, produces an article which is in reality 
of comparatively little value, but which he recommends in the 
most unscrupulous manner, and probably manages to sell more 
successfully than the fair dealer^ If we add to the precaution of 
carefully inquiring into the character of the merchant, and the 
sources from which he derives his supply, the security of analysis, 
I am convinced that there would be but little adulteration ; but so 
long as persons continue unhesitatingly to buy anything that is 
offered them as manure, I do not see how we are to do any 
good. I know well that the fair dealers are most anxious to 
second the attempts of the farmers to protect themselves against 
fraud, and it is surely worth eveiy effort on the part of those who 
are expending large sums in the purchase of manures, to do so. 


REPORT ON THE BEST MODES of HOUSING, and on SOILING and 
PASTURING CATTLE. 

By Mr Andrew Templeton, Clandeboye, Holywood, Ireland. 

[Premium — The Gold Medal.] 

On the 24th April 1851 I purchased eighteen pure-bred Gallo- 
way cattle, three years old, which had been bred and kept by the 
same fanner, in Ayrshire, on high mountain-land, from the time 
they were one year old, and had not been housed, nor got any 
artificial food, with the exception of a little coarse hay in winter. 
When they arrived here, I put them into a bare pasture-field, and 
gave them turnips and straw, which, in the course of a few aays, 
they eat readily. They were continued on these till the 17th 
May, when they were brought into the straw-yard, and fed upon 
Italian grass, and where they learned to eat linseed-cake and grain* 
Having resolved to test the comparative merits of the hammel, 
or box with small yard, and the stall; and of soiling and of pasturing, 
in fattening cattle ; and whether a small quantity of linseed-cake 
consumed by them would be profitable or not, 1 had, on the 5th 
of June, the cattle divided and weighed into six as equal lots of 
three each as I could select them, two bullocks and one heifer in 
each lot, (the heifers being spayed,) and ail apparently in the same 
state of health and gi'owth, having been previously kept and fed 
alike. The lots were housed, and treated as follows : — 

Lot 1, in hammels or boxes with a small yard^ with 3 lb. of 
linseed-cake each per day. 

Lot 2 in ditto, with no cake allowed them. 

Lot 3 in stalls, with 3 lb. linseed-cake each per day. 
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Lot 4 in ditto, with no cake allowed them. 

Lot 5 on pasture, with 3 lb. linseed-cake each per day. 

Lot 6 on ditto, with no cake allowed them. 

Having a plentiful supply of grass during the summer, and 
having every thin g done under my own eye, the utmost care was 
taken that the quantities of food given should be alike, and at 
regular intervals, and the weights exactly ascertained at the 
reactive dates specified. 

The stalls were 7 feet in width, and to contain two cattle each. 
The feeding-trough of each stall was supplied with food from a 
passage in front, of 4 feet in breadth. ^Behind each stall was a 
gutter to receive the dung and urine from the animals. 

Thehammels or boxes werethree in number, to contain three cattle 
each. They were about 12 feet square, and roofed over, having 
a feeding-trough along the inner back wall The open court-yards 
were also about 12 feet square each, and each had a feeding- 
trough of 7 feet in length in it, with a gate of entrance in front. 

Table I. — Showing the Weight of Eighteen Galloway Cattle, 
when put up to feed, 5th June 1851. 

cwt. qrs. lb. 

No. 1. 10 0 0 
2. 8 1 14 

S. 7 2 14 

26 0 0 Weight of Lot 1, which was pat into hammels, and each animal 

— had 3 lb, linseed-cake per day. 

No.l. 9 2 0 

2 . 8 0 0 
8 . 8 0 0 

25 2 0 Weight of Lot 2, which was put into hammels, with no cake 
allowed them. 

No, 1. 10 0 0 

2. 9 0 0 

3. 7 3 0 

26 3 0 Weight of Lot 3, which was put into stalls, and eachw-mmal had 
3 lb. linseed-cake per day. 

No. 1. 9 0 0 

2 . 8 0 0 
3. r 2 0 

24 2 0 Weight of Lot 4, which was put into stalls, with no cake allowed 

them, 

No.1. 8 2 0 

2 . 8 1 21 
3. 7 2 7 

24 2 0 Weight of Lot 6, which was put on pasture, and each animal 

— had 3 lb. linseed-cake per day. 

No. 1. 9 0 7 

- 2. 8 0 14 

3. 6 3 7 

24 0 0 Weight of Lot 6, which was put on pasture, with no cake allowed 

— them. , 
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cwt. qrs. 

lb. 

No. 1. 

10 

8 

0 

2. 

9 

0 

0 

3. 

8 

1 

0 


28 

0 

0 

No. 1. 

10 

0 

7 

2. 

8 

8 

14 

3. 

8 

1 

0 


27 

1 

21 

No. 1. 

10 

3 

0 

2. 

9 

0 

14 

3. 

8 

1 

14 


28 

1 

0 

No. 1. 

9 

1 

0 

% 

8 

2 

0 

3. 

8 

1 

0 


26 

0 

0 

No. 1. 

9 

1 

0 

2. 

9 

1 

0 

3. 

8 

0 

0 


26 

2 

0 

No. 1. 

9 

2 

0 

2. 

8 

2 

0 

3. 

6 

2 

0 


24 

2 

0 


Table II. — Stli July 1851. 

Lot 1 increased 2 cwt in the course of the month in the ham- 
mels, each animal being fed with 3 lb.* of cake per day, making 
the (Quantity 270 lb., and the cost, at three farthings the lb., 16s. 
lOid., along with vetches and Italian ryegrass. 


Lot 2 increased 1 cwt. 3 qrs. 21 lb. during the month in the 
hammels, having been fed on vetches and Italian ryegrass, 
with no cake. These two lots in the hammels increased in 
weight, during the course of the month, 8 cwt. 3 q.rs. 21 lb. 


Lot 8 increased 1 cwt. 2 qrs. in the course of the month in 
stalls, with 3 lb. of cake to each animal per day, making the 
quantity 270 lb., and the cost, at three fartMngs the lb., 
16s. 10 id. They had vetches and Italian ryegrass besides. 


Lot 4 increased 1 cwt. 2 qrs. in the month in the stalls, on 
vetches and Italian ryegrass, without cake. The two lots in the 
stalls increased in weight, in the course of the month, 3 cwt. 


Lot 5 increased 2 cwi in the course of the month, on pasture with 
3 lb. of cake to each animal per day, making the quantity 270 lb. 
which, at three farthings the lb., gives a cost of 16s. lOJd. 


Lot 6 increased only 2 qrs. in the month, on pasture, without 
cake. The two lots on pasture increased, in the course of 
the month, 2 cwt. 2 qrs. 


The cattle in the first four lots of this table received three feeds of Italian ryegrass 
and one feed of winter tares every day, each lot receiving the same quantities. The 
lots on pasture were in different fields, but the grass was equally good in quantity 
and quality. 

It seems tmnecessaiy to continue such details for each month to 
the 5th of February 1852 ; * sufSce it to state the particular 
circumstances observable in each month. In July, the elements 
of feeding vrere precisely the same as in June. The grass and 
vetches were not so good as in June, and the cattle in the ham- 
mels and stalls, in consequence, did not improve so much as in. 
that month. Those on pasture had good grass. 

In August^ the cattle in the hammels and stalls were fed on 
Italian ryegrass and clover, instead of winter vetches. The Italian 


* It is hut justice to Mr Templeton to state, that he famished tabular statements 
containing as minute particulars as the above for every month, to the Sth of February 
1852. — Eniroit. 
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ryegrass was given in three feeds a-day, and the clover one feed, 
both being very succulent and good. The cattle in the hammels 
und stallsj as well as on the pasture, had 279 lb. of cake to each 
lot, which enhanced the cost to 17s. 5jd. The pastures were good, 
and the cattle made more improvement than in any other of the 
months. 

In September, the cattle in the hammels and stalls were fed on 
Italian ryegrass ; but neither it nor the pasture was so good as in 
August, and the cattle, in consequence, did not make so much 
improvement. The quantity of cake given to each lot was 270 lb., 
which reduced the cost again to 16s. 10-|d. 

In October, the cattle in the hammels and stalls were fed with 
two feeds of grass and one of yellow turnips and hay every day. 
Both the grass and pasture being deficient, the cattle made no 
improvement, except those in the hammels, of which one lot gained 

2 cwt. 2 qrs.21 lb., and the other 1 qr., in the course of the month. 
The quantity of cake given to each lot was 279 lb., and the cost 
was again enhanced to 17s. SJd, On the 5th of November, the 
cattle on pasture in Lot 5 were put beside those in the hammels in 
Lots 1 and 2, while those of Lot 6 were put into stalls beside Lots 

3 and 4. The cattle now received the same kind and quantity of 
turnips. 

In November, the cattle in both hammels and stalls had each 
84 lb. of yellow turnips, and 14 lb. of hay, at three feeds. No. 2 
of Lot 6, in the stalls, lost 28 lb. in the course of this month, and 
made no improvement during the experiment, which caused a great 
drawback^ in this lot. No reason could be assigned for this state 
of the animal, as it seemed as healthy as its companions. Each 
lot had 270 lb. of cake, at a cost of 16s. lO^d. 

In December, all the cattle received 84 lb. of Swedish turnips, 
and 14 lb. of hay, at three feeds. The improvement of the cattle 
on the Swedish turnip was very strikingly exemplified over that 
on the yellow turnip. The quantity of cake consumed by each lot 
was 279 lb., at a cost of 17s. 5^d. 

In January 1852, all the cattle were fed in the same manner as 
in the preceding month, both as regards turnip, hay, and cake. 
The improvement in the condition of the cattle in the course of 
the month was veiy manifest, and would have been as great as in 
August, had it not been for the stationary state of No. 2 in Lot 6, 
as already referred to. 

The following Table exhibits the particulars of each lot of cattle, 
and of each animal, from the 5th of June 1851, to the 5th of 
hebimary 1852, giving the increa^se of each animal for the eight 
month^ and the^ increase of each lot for the same time, together 
the qualities and cost of the cake consumed, as also the 
d^erence of increase in the diflPerent inodes of treatment, and 
these between the three lots that had cake, and those which 
had none. 



AN0 ON SOILING AND PASTUBING CATTLE. 


475 




TABLE IV. 


476 


EEPOET ON THE BEST MODES OF HOUSING, 


1 

O' 

1 . 

1! 

It * 

5 

1 

n 

Prime quality of Beef. 

Bo. do. 

Bo. do. 

Good Beef, but rather light coloured. 

Bo. do. 

Bo. do. 

Prime quality of Beef. 

Bo. do. 

Bo. do. 

Prime quality of Beef. 

Bo. do. 

Bo. do. 

Good Beef hut rather liigh coloured. 

Bo. do. 

Bo. do. 

Prime quality of Beef. 

Bo. do. 

Bo. do. 

•joi qoTOjo 
wpjHJoqqftaji 

lb 

266 

240 

238 

211 

214 

214 

’(vuitim qTsai JO 
0P1H JO ?qSlaji, 

-la « 

[So c» o 

© © 00 

O 1> © 

g g a 

^ a 

w Hi* r. 
b. so © 

eo © pH 

00 b. © 

*501 qow 
JOJirjijo;qSrajii 

_ ca io os !>. SJ 

” w w c3 « «3 w 

‘IBintire qoB3 

si S S 

r-* r-t 

i? fc 

fr» © I— 1 

IH 

S o o 

H 

^ a s 

pH H 

s? s a 

© © CO 
pH M 

1 gg s 

•«50I 

jaaaJo^qSpji 

S 3 OO ^ a g r. 

g, iH iH N W CO 

“go OO O Jfc.. 00 CD 

1 M i=( W S i-i iH 

’tBinniM 

qowsjojaaa 
9(&lo 5qa{dAl. 

S.O cq CO 
-gao o IS 

o 






jsogjo ua^ismb 

vmio 


ywajosaajjtBDb 

•wcgjojqSp^ 

gsfcggs ^ii§g;s§ 

^ r-i iH rmiH i-< ii r-( i-< iH iH ph rH r- i-l rH 

'pa53)q8Q«ifl 

ti9q« 

tRnqcnqova 

jo?qi|ajiaAn 






© o © 

03 W CO 

M © © 

M 

‘pae^qSmt* 

9MM. 0fpVD 
8*W oaqn 85»(I 

^ g e* o S S 

g : : : g * : S : : : 

« JO i-i «. ef © 

HI rt « M 5q CO 

1 : : 1 ; ; S : • 3 * . | ^ | • 

S S g s 

^ qojqjs 

^rnanrgqOTO 

JO 5q8!%ai adii 

owt qr lb 

14 2 0 

12 0 0 

10 3 0 

© © © 

C5 © eq 

s s s 

© o © 

o o © 

m Cl pH 

pH pH pH 

o o o 

*-l W iH 

p -1 o o 

T-* iH rH 

© © © 

© © © 

03 03 M 

pH pH M 

© © o 

03 O H 

M © © 

*AOS q?S 1 
'fwunao qaso 
jo^qspjtwn 1 

5:53 b. © 
g,© CO CO 

|s s * 

© © • 

09 CO eo 

a ® ® 

O O 

ra e« 03 

as® 

© © ^ 

© © 03 

© O 00 

M 

O © © 

WWW 

© © © 

© O hK 

M 

MOO 

a ® ® 

■aanfing 

Tinqwiqow 

jo^qSiwuiAn ; 

i 

Jh s 

g.© »-• cq 

|S " ^ 

o o o 

e« © o 

o o o 

O © 00 

©or. 

© o © 

O O 03 

» eo r. 

® a 

03 M 03 

00 QO b. 

b. H# b. 

M 

© O 00 

© 00 © 


H « « 

H cq eo 

MOW 

bed 

iBm 

M 03 CO 

1 ^ 

H . . ei . , « , •* 

S'' 1 ■ ■ 1 ■■ ' 1 * ' 

id 

: ! 

© 

•4 

CD 

1 ' ' 

















AND ON SOILING AND PASTURING CATTLE. 


477 


Table IV. gives details embracing the results of the previous 
experiments, in the form of the beef and fat yielded by each 
animal on being slaughtered. The cattle were sold to Mr 
Thomas Gaffikin, Flesher, Corn Market, Belfast, in February, 
one lot to be taken away every week, commencing on the 1st 
of March 1852, on the understanding that an accurate account of 
the beef of each quarter, and of the fat and hide of each animal, 
should be kept and reported. Mr Gaffikin having a large supply 
of cattle from Scotland in the second week of March, it was incon- 
venient for him to uplift any of the lots under experiment in 
that week, but ever after that period he uplifted them according 
to agreement. 

It will be observed from the Table that Lot 1 was first slaugh- 
tered ; Lot 2, second ; Lot 5, third ; Lot 6, fourth ; Lot 3, fifth ; 
and Lot 4, sixth; — making a difierence of six weeks and one 
day between Lot 1 and Lot 4, which would have made a diflFer- 
ence on the average increase of Lot 1 of fully two cwt. 

In each of the lots the heifers were No. 3 ; and it will be ob- 
served from the Table, that, although they were lighter than the 
bullocks, they produced more fat. Also, that Lot 4, which had no 
cake, had more fat than Lot 3, which had cake, but it had not 
either so much beef or hide as Lot 3. Again, Lot 5, which had 
cake, had more fat than any of the lots, although considerably less 
beef than either Lot 1 or Lot 3. Lots 1 and 2 had heavier 
hides than any of the others. 

At the commencement of the experiment I selected nine one- 
year-old cattle, a cross from the Ayrshire cow and short-horned 
bull, which were bred on this farm, and divided them into three 
lots, which were put up to feed as follows : — 

Lot 1 in hamraels. 

Lot 2 in stalls. 

Lot 3 on pasture. 

They had a good supply of gTass, and 3 lb. linseed-cake each per 
day. They were weighed monthly, from the 5th June 1851 to 
the 5th February 1852, when they were sold. But their dead 
weights could not be ascertained, as part of them went to the 
Liverpool market. Lot 3 was first on pasture, and then put into 
hammels on 5th November. Table V. (on following page) shows 
the live weight from June to February. 

In concluding my remai'ks upon the difierent modes of treating 
cattle which have been adopted here, I may observe that the cattle 
in all cases made the greatest improvement in the hammels, and 
that the lots which had 3 lb. linseed-cake each per day, made 
a fair return for the value of cake consumed. The cost of 
erecting hammels and byres for stall-feeding will be nearly the 
same, unless at farm-steadings, where there are walls against which 
can be placed sheds, as has been done here, and which makes the 
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cost of hammels about one-third less than that of houses for stall- 
feeding. The cattle in hammels use a third more litter than those 
in stalls, but a third less attendance suffices for the cattle accommo- 
dated within them than in stalls. Hence, as far as my experience 
has gone, it is decidedly in favour of the small hammel, or the 
box with a small yard, as it may be named, with a small quan- 
tity of cake, as the best accommodation for feeding cattle. I 
have, accordingly, adopted it to a considerable extent, in prefer- 
ence to any other plan. 


BEPORT ON THE COMPARATIVE ADVANTAGES of SOILING anb 
PASTURING CATTLE. 

By William Adam, Esq., of Raima, Advocate, Aberdeen. 

[Premium — The Medium Gold Medal.] 

The cattle experimented on were tfwdve two-year-old queys, 
crosses between the Aberdeen and short-horned breeds. They 
were bought in about the middle of June 1851, and after having 
been kept on the same pasture till the 10th of July, were divided 
into three lots (four in each lot) of as nearly the same value as 
possible, by the reporter’s farm -overseer and an experienced 
butcher, both considered good judges. 

The first lot of four were pastured out of doors, in a field of 
excellent first year’s grass, consisting of rye-grass and clover, but 

f >rincipally of red clover. The part of the field railed off for this 
ot consisted of 3 acres 2 roods 6 poles. It was well sheltered 
on the north and north-east by a belt of thriving wood, and had 
in it an abundant supply of good spring-water. It had been well 
laid down after turnips, and afforded a good supply of food for the 
lot put upon it up to the 12th ofPctob^er 1851, when they were 
removed, and very soon after sold, along with the two other lots, to 
the same butcher. 

The second lot of four were tied up in stalls, (two-and-two in a 
stall,) and received daily as much of the same description of green 
cut rye-grass and clover as they could eat during the same period, 
(from the 10th day of July to the 12th of October 1851.) They 
were regularly fed at stated intervals during the day, and watered 
once a-day, and had an abundant supply of litter. They were 
also curried once a-day. The extent of ground required to supply 
this lot with grass, part of which was cut twice, and part three 
times, was 1 acre 2 roods 35J- poles.. 

The third lot of four were also tied up (two-and-two) in stalls, 
and received as much of the same description of rye and clover 
grass cut green as they could eat, with a like supply of water and 
litter. They were also curried once a-day, and, in addition to the 
cut grass, each of the cattle composing this lot received daily a 
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small allowance, by measure, of bruised oil-cake, and of bruised 
linseed and light oats. The extent of ground required to supply 
this lot with green provender, during the period of the experiment, 
was 1 acre 2 roods 35| poles. 

All the three lots throve exceedingly well, but it soon became 
apparent that the lot receiving the oil-cake and bruised linseed and 
oats were advancing before the other two lots, although it was 
doubtful so much as to justify the expense of this food. The 
progress of the fii-st and second lots seemed so equal during the 
period of the experiment, that no two judges who saw them could 
agree as to which lot had the advantage of the other 5 but the 
third lot continued to maintain its superiority during the whole 
period of the experiment. 

The four animals composing the first which were pastured 
out of doors, were estimated, at the commencement of the experi- 
ment, at £4:1, 

Those composing the second lot^ fed in stalls in the house on 
green cut rye-grass and clover, were also estimated at £47. 

And the value of the four animals composing the third lot^ fed 
in the house in stalls on green rye-grass and clover, with oil-cake 
and crushed linseed and light oats, were estimated at £5% 

At the termination of the experiment, lot first was computed by 
competent judges to be worth d&55, 15s ; thus giving an increase 
of value on the lot of — c ^8 15 0 

From this deduct the value of the grass, 3 acres 
2 roods 6 poles, consumed by them, estimated at 
£3 per acre for the season, . . , 10 12 3 

And the balance exhibits a loss of, . . £1 17 3 

As the ground, however, was pastured by cattle for 
some weeks before being railed off for fliis experi- 
ment, in seems fair, on comparing it with the 
ground from which the gi’ass was cut, to allow a 
corresponding deduction from the rent, which may 
be about equal to this apparent loss, . . 1 17 3 


ogQ 0 0 

Lot second^ at the close of the experiment, was by the same 
judges estimated at £55^ 15s. ; hut the butcher who bought the 
whole cattle found that this lot turned out to be worth £1 
more than lot first, or £56, 15s., thus giving an increase of 

value of— . . £9 16 0 

Deduct the value of the grass consumed, 

1 acre 2 roods 35^ poles, at £3 per 

acre, ••••«• £5 3 4 
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Brought forward, . £5 8 4 £9 15 0 

Price of cwt. of guano put upon the 

ground after the first cutting of grass, 0 15 0 
Price of other 1 J cwt. to be put upon 
the ground in spring 1862, to com- 
pensate for its deterioration in conse- 
quence of the grass having been cut 
in place of pastured, . . . 0 15 0 

Proportion of expense of attendance on 
the cattle, say . . . ,15 0 

7 18 4 

Showing a profit of d^’l 16 8 

To which add the value of the manure produced by 

this lot, estimated at . . . . . 2 0 0 

£3 16 8 

Lot thirds which got the oil-cake and bruised linseed and light 
oats in addition to the green provender, was valued at the close 
of the experiment, by the same judges, at <P77, and the butcher 
who bought them at that sum sent them to London, and it is 
understood he was safe with them, but he said he realised no profit. 
The increase of value on this lot was accordingly £25 0 0 
From which deduct the value of the 
grass consumed, 1 acre 2 roods 
85\ poles, at £8 per acre, ,£534 

The value of linseed and oil-cake, 

£1^ 19s. 6d., and crushed light oats, 

«P3, 4s., consumed, . . . 11 3 6 

Proportion of expense of attendance, 15 0 
Price of 1^ cwt. of guano put on the 

ground after the first cutting, . 0 15 0 

Price of 1^ cwt. ditto, to be applied to 
the ground in spring 1852, to com- 
pensate for its deterioration in conse- ^ 

quence of the grass having been cut 
in place of pastured, , . , 0 15 0 

19 1 10 

Leaving for outlay and profit on the lot, . . £5 18 2 

To which add the value of the manure, increased 
at least to the extent of 10s. over that of lot 
second by the use of oil-cake and bruised oats, 2 10 0 


£8 8 2 
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It tliTis appears that there was a gain on the lot fed in the house 
on cut grass alone, over the lot pastured in the fields, of £3, 16s, 8d., 
and that on the lot which received the addition of oil-cake and 
crushed linseed and light oats, there was a gain over those pastured 
in the field of no less a sum than ,£^8, 8s. 2d,^ and over the lot fed 
in the house, on cut grass alone, of £4, 11s. 6d., proving beyond a 
doubt that high house-feeding is the most remunerative to the 
farmer. 

It may he proper to add, that as the whole grass on the farm 
had been pastured by sheep during the winter, and till far into 
spring, and very closely eaten, it was later in the season before it 
could be either pastured by cattle or cut for soiling than otherwise 
it would have been. 


REPORT ON THE COMPARATIVE EARLINESS and PRODUCTIVENESS of 
DIFFERENT VARIETIES of BARLEY. 

By Geokqe W. Hat, Esq. of Wliiterigg, Melrose. 

[Premium — The Medium Gold Medal.} 

In instituting the following experiments, care was taken to 
have everything so arranged that mistakes might not occur ; and 
although it cannot be said that the sowing, reaping, stacking, &c. 
were ail done by my own hands, yet, as all these and other opera- 
tions were performed by trustworthy parties, who are in the 
constant practice of conducting experiments, I trust they will 
be taken as correct representations of facts. 

I think it due to myself to make this statement, as I observe 
reporters on different subjects vouching for the accuracy of their 
reports, on the plea that all the manual operations connected with 
the experiments were executed by their own hands. 

It may be premised that this district of country is rather a late 
one, and the soil generally not well suited for the cultivation of 
barley, being stiff clay, and better adapted for wheat. The soil 
of the farm on which the barley was grown is generally a stiff • 
clay, resting on a retentive subsoil, but the field itself on which 
’the expeiiments were made has a more porous soil than the 
surroundmg lands, and consequently better adapted for barley 
and turnips. It was selected for the purpose of these experi- 
ments, although barley was not the crop which ought to have 
been me next in rotation. 

The principal object of this trial was to ascertain the difference 
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of value, in several particulars, of barley grown in this late and 
high district. 

The particular field on which the barley was raised is about 
forty miles from the sea, and 450 feet above its level. It had lain 
in grass for two years, and previously underwent the usual course 
of cropping. Its exposure is to the south. That part of it was 
selected which is of uniform quality, and, after being ploughed, 
was broken by the grubber, and completely pulverised by har- 
ro wings and rollings. The land was then ridged up into 30-feet 
ridges, and ribbed with 25 ribs on each ridge. One quarter of 
an acre was then measured off for each of the eight varieties of 
barley experimented on, and the produce from each of these quar- 
ters of acres was weighed in bulk, thrashed, dressed, &c. 

The kinds of barley sown were the Peruvian, Annat, Foreign, 
Italian, Elliot’s Prolific, Common, Chevalier, and Six-rowed. 

Excepting the Foreign and Elliot’s Prolific, the seed was ob- 
tained from Messrs Peter Lawson and Son, Edinburgh, from 
land near the sea-side. The Foreign I had from a neighbour, 
a farmer and miller, who had purchased a ship-load of it the 
year before at Leith, and having sown half a field, and being 

? leased with it, recommended it to me. The Elliot’s Prolific 
know by no other name. I believe it was first selected and 
grown by the Eev. Mr Elliot, late minister of Peebles, from seed 
sent from Italy ; and as its produce was much esteemed in that 
neighbourhood, I obtained a bushel three or four years ago, and 
have grown it ever since. It has, however, degenerated with me. 
It was of very fine quality, and heavy when 1 first got it. The 
straw is so strong, as to have more of the character of that of 
wheat than of barley. 

The Annat was the most productive in straw and grain of the 
varieties tested, and the Peruvian the least. The Peruvian has, 
in my opinion, nothing to recommend it, its straw and grain 
being less than of any of the others ; and although it yields more 
meal and pot barley than any of them, its dark colour will render 
it quite unsaleable. As to malting properties, I may state that, 
by the kindness of an enterprising and skilful brewer in the 
neighbourhood, the different varieties were tested, and^ he pro- 
nounced the Peruvian the best for the purpose. The price — 40s. 
• or 42s. per bushel — at which it was sold last yeai-, would, I fear, 
prevent both millers and brewers from purchasing it. The straw 
is liable to break, or rather the heads are apt to be snapped off at 
the neck by high winds, from the extreme brittleness of the straw 
in tliat part. I was much disappointed at the results of Ae 
Peruvian, as from the Table it will be seen that it held a high 
place during the month of July, and until it was reaped. 

The Elliot’s Prolific also turned out much worse than I had 
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anticipated; but it seems unnecessary to go over the several 
varieties in detail, as the Table will at once show the comparative 
earliness and productiveness of them in the straw and grain, and 
as well in their mealing qualities as the place each holds in the 
estimation of the maltster, irrespective of expense. I may 
mention that the samples were tested in the same way, as the 
brewer is in the constant habit of testing grain previous to making 
large purchases. 

Of course, it may be easily understood how very different will 
be a variety grown on very stiff soil — on its blue or red tilly 
subsoil — ^from the same variety grown upon a light soil — on its 
gravelly subsoil — either for its mealing or malting qualities, espe- 
cially the latter. 

The only other remark I require to make is, that the qualities 
of all the varieties were much deteriorated on account of their 
having been stacked only for a short time. The reason for this 
was, that the crop was longer in the field, from wet weather, than 
it would otherwise have been, and thus little time was left for the 
thrashing and dressing of it before the period at which this 
report had to be finished. 

Six bushels of each kind were sent to the grinding mill, three 
bushels of which were made into meal, and three bushels into 
pot-barley. I saw the several quantities weighed there, and, besides 
superintending the weighing and measuring at home, I took notes 
during the summer of the progress made from time to time, as 
shown in the Table. 


Table 
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REPORT ON THE IMPROTEMENT op WASTE LAND on the FARM 
OP TJREHILLS, on the ESTATE op CULLODEN. 

Mr John Rosb^ Kirkton, lavemess. 

I^Premiinn — Me^tun Gold Medal.] 

At the term of Whitsunday 1840, the reporter hecarae tacks- 
man, under an improving or 31 years’ lease, of the lands of Ure- 
hills, situated in the parishes of Oroy and Daviot, and counties of 
Nairn and Inverness. Those lands form part of the ancient moor 
of Drummossie or Cuiloden, the scene of the last contest for ascend- 
ancy between the houses of Hanover and Stuart. At the reporter^'s 
entry to the lands the measurement was as follows : — 

ImperiaL 

Acres. Roods. Poles. 


Arable, 256 3 32 

Pasture, ....... 248 8 18 


Totals, 505 0 10 

The lands, at the reporter’s entry, were entirely destitute of 
houses, fences, and roads, if he excepts one or two miserable hovels 
or Highland huts, in a dilapidated state, and almost unfit for habi- 
tation. Roads there were none, and there was not a single fence; 
nor was there, nor is there, any plantations, nor any kind of natural 
shelter or protection — so that the land lies entirely exposed. It 
has a southern exposure, and is situated on the slope between the 
ridge of Oulloden and the banks of the Naim, to which it descends 
very rapidly. The whole lands were, at the reporter’s entry, 
thickly intersected with glens, galleys, and marshes, requiring 
deep and expensive draining ; and the surface is in many parts 
veiy irregular, rendering the lands exceedingly difficult to labour. 
The farm is about six miles from Inverness, which is the nearest 
place at which lime, coals, or manure, can be had; and the road to 
that town is steep, and never kept even in ordinary repair. At 
the reporter s entry the improved land lay in irregular patches, 
scattered amongst the unimproved ; and stones, the accumulations 
of centuries, collected from the arable land, were thrown promis- 
cuously upon the adjoining pasture. The entire pasture was moor, 
overgrown with heather, foil of large boulders of granite and other 
rock, more than one of which have cost the reporter upwards of £5 
to remove. The contract for the boring of one of them was £3, 6s. 
The pasture, with the exception of about ten acres, w^s utterly 
valueless, not worth sixpence an acre ; and these ten acres were not 
wortJi more than 3s. per acre. Besides, the soil had been almost en- 
tirely shav^ off for turf, fuel, and thatching. The arable land, too, 
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was in a most wretched condition, reduced to poverty through a 
long-continued system of over-cropping and gross mismanagement. 
Indeed, at the reporter’s entry he found everything in a condition 
to discourage and dispirit him. The subsoil is generally strong 
clay, and the soil heavy black earth. He immediately determined 
to subdivide the farm ; and, in clearing the land, laid down the 
stones in the lines of the fences. On the arable land he adopted 
the five-shift system of management — ^viz.: 1st, Oats; 2d, Kye- 
grass ; 3d, Pasture ; 4th, Oats or Barley ; 5th, Green crop. The 
reporter has never sown wheat, as he does not consider the soil 
and situation adapted for rearing it. 

Since the reporter entered, he has improved and brought under 
cultivation, of what was pasture at the commencement of his lease, 
127 acres 3 roods 21 poles, chiefly dm'ing the five years from 
1845 — only 34 acres 1 rood 20 poles having been under cultiva- 
tion before crop 1846, He has, besides, broken up and cleared 
of stones 43 acres and 35 poles, all of which are limed, and will be 
under crop in 1852. 

The reporter’s system of improving the waste land was this ; 
In the summer, or in the latter end of autumn, he ploughed it up 
with a large strong iron trench-plough, drawn by three horses 
abreast, accompanied by two men besides the driver, with crow- 
bars to raise aU large stones with which the plough came in con- 
tact, and was unable to remove, and which did not require blasting. 
The average depth of the first ploughing was ten inches. Imme- 
diately after being ploughed, a large strong iron brake, drawn by 
four horses abreast, and surrounded by a strong iron bar, was put 
over it to break the turf, tear out the heather, and loosen the stones 
near the surface. The ground was then exposed to the pulverising 
influence of the frost and rains throughout the winter. In the 
course of the following spring, summer, and autumn, it was cleared 
of stones, drained, trench-ploughed again to the depth of firom 12 
to 14 inches, and, in the latter end of autumn, limed at the rate of 
about 24 bolls the acre. The lime was mixed with the soil with 
the brake-harrow in the ensuing spring, the broken surface har- 
rowed finer, the land manured with farmyard dung at the rate of 
40 loads the acre, the manure ploughed in, and the land sown 
with oats, with the exception of 16 acres, which were so thickly 
studded with stones that it was impossible to plough them. The 
reporter has trenched little. He considers trench-ploughing to be 
at once a more efficient and economical system, and would, in all 
cases where practicable, unhesitatingly recommend its adoption. 
The outlay in the improvement of the land already under culti- 
vation has been as foEows 

1. Expense of improving and bringing into cultivation 16 acres 
which were trenched : — 
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Expense of trenching 16 acres, at £65 8 s. per acre, . . £102 8 0 

„ of blasting stones, ISs. per acre, . . . 12 0 0 

„ of clearing do., £ 2 , 10 s. per acre, . . . 40 0 0 

„ of liming do., 24 bolls, per acre, 384 bolls, at 2s. Id. . 40 0 0 

„ of cartage, and tolls of do., at 5 i(L per 7 bolls, . 14 1 1 

„ of spreading lime on the land, at 5 s. per acre, . ^ 4 0 0 

„ of braking in the lime, harrowing the land, and ploughing 

down the mannre, at 203. per acre, . . 16 0 0 

„ of manuring, at 40 loads fermyard manure per acre, and 

spreading it, at 2 a. per acre, - . . 64 0 0 

„ of sowing and harrowing 16 acres, at 10 s. . . 8 0 0 

£300 9 1 

Average cost per acre in putting it under 
crop, exclusive of seed, . . £18 15 6 

2 . Expense of improving and bringing into cultivation 111 
acres 3 roods 21 poles^ of trencb-plougbed land : — 

Expense of trench-plonghing 1 acre, 3 men at 

Is. 6 d. per day, for 3 days, . . .£0 13 6 

3 horses per day at 3s,, . . . . 17 0 

Tear and wear of plough and harness, &c., . 0 2 6 

£2 3 0 

ill acres 3 roods 21 poles, at £2, 3s., . . . £240 11 11 

Cost of harrowing ditto, with laige brake, and 4 horses, at 

5s. 7d. per acre, . . . . . 30 7 9 

** of blasting stones, at 15s. per acre, . , . 83 18 2jr 

of clearing off stones, at 503. per acre, . . . 279 14 1 

^ of second trench-ploughing, same as first, , . 240 11 11 

“ of liming at 24 bolls per acre, 2685 bolls at 2s. Id., . 279 13 9 

“ of cartage and tolls at 5s. l^d., per 7 boUs, . . 98 5 94 

^ of spreading lime at 5s. per acie, . . . 27 19 5 

of braldhg in the Ume, and plongbing down manure, at £1 

per acre, ...... Ill 17 74 

“ of manuring, including cartage, and spreading 4 loads per 

acre, say at 2 s. per load, £4 per acre, . . . 447 10 7 

“ of sowing and harrowing, 1 Os. per acre, . . . 55 IS 10 

£1896 9 104 

Average cost per acre of putting land trench- 
ploughed under crop, exclusive of seed, £16 18 0 

In addition to this, the reporter has broken up, and cleared of 
stones, and limed, 43 acres 0 roods 35 poles, which will be under 
green crop in 1851. These 43 acres 35 poles were trench- 
ploughed, and harrowed with the large iron harrow, in the summer 
of 1848 j exposed to the action of the frost, &c., during the winter 
of 1849 ; drained, and cleared, and limed, in the course of spring 
and summer 1850, and now in course of being trencb-plougbed 
the second time, in 1851. The following is the estimate of the 
expense already incurred in connection with these 43 acres, 35 
poles — viz.; 
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Cost of trench-ploughing 43 acres, 35 poles, at 29s. per acre, 

„ of harrowing 43 acres, 85 poles, at 15s. per acre, , 

„ of blasting stone on do., at 15s. per acre, . 

,, of opening 6666 yards of drains, at IJd. per yard, 

„ of filling do., at IJd. per yard, . . . . 

„ of 1 080 bolls lime, (upwards of 25 bolls per acre,) at 2s. per 
,, of cartage and tolls of do., at 53. l^d. per 7 bolls, . 

„ of spreading lime, at Ss. per acre, .... 
„ of braking in lime, and harrowing do., at lOs. per acre, . 


£62 13 4 
32 8 34 
32 8 8| 
34 14 4| 
34 14 41^ 
boll, 108 0 o' 
39 10 HI 
10 16 1 
21 10 3 


Total sum expended upon the above 43 acres, 35 poles, £376 15 84 

In this case the reporter has, contrary to his usual custom, 
limed before the second trench-ploughing. In the statements of 
the expense of the i^rovement of the waste land, given prior to 
the one above, it will be observed that the expense of neither 
the drainage nor the fencing is included. 

In reference to draining, the reporter unfortunately is not able 
to distinguish, from his accounts, between the drains upon the 
original arable lands and those constructed by him upon the lands 
which he has Improved. He may, however, mention, that on the 
original arable and improved land he has constructed — besides 
those finished in 1850, and included in the foregoing statement of 
outlay — a little more than thirty-six miles of drains — viz. : 


45,800 yards, 30 inches deep, at Id. per yard, for cutting, 
8300 do. of do. at IJd. do. do. 

3000 do. of do. at l|d. do. do. 

4000 yards of 3 feet deep, at 2d. per yard, 2 feet wide at 
bottom, ....... 

4000 do* of 3 feet 3 inches deep, at 3d. per yard. 


£190 16 8 
43 4 7 
18 15 0 

83 16 8 
50 0 0 


£336 12 11 


And taking the expense of filling, including cartage, breaking of 
stones, &c., at tbe same rate as the cost of cutting, the entire cost 
for drains on tbe farms will be £672, 5s.* lOd. 

In reference to fences, the reporter has constructed 7150 yards 
of double stone dykes 4 feet high, with a Galloway cope 1 foot 
high — in all 5 feet high, at tht following cost ; 

Cartage of stones, &c.— 7150, at 7d. per yard, . . £208 10 30 

Building 7150, at 7d. per yard, .... 208 10 10 

£417 1 8 

And also 770 yards of single dykes, backed with earth, at outlay of 24d. 

per yard, amounting to, . . . . .£805 

Cartage of 770 yards, at 4d. per yard, . . . 12 16 8 

Building 770 yards, at 4d. per yard, , . . 12 16 8 

Total, . . . . £33 13 9 

Making the entire cost of fencing £450, 15s. 5d. 

The reporter has also to state that he has erected, at his own 
cost, an extensive, new slated, square steading, at an outlay of 
about £800, and he has to add that the whole improvements have 
been effected at his own expense. The reporter, not contemplating 
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sufficieatly early tke requirements of the present report, is unfor- 
tunately unable to give the returns of produce with that detailed 
accuracy which he would have done, had he had the present report 
in view from the commencement of his operations. He believes, 
however, that the following is sufficiently near the truth for all 
practical purposes — at any rate, it is as near as his books enable 
him to come : Produce of the ^t crop of oats on 127 acres 3 
roods and 21 poles, 660 qrs., sold at £721, 14s. Produce of 
second crop in do., rye-grass. 

This was pastured, and it is rather difficult to estimate the 
value ; but he had a capital crop of rye-grass, and he dges not 
think he is overstating the value (looking at the price given for 
rye-grass in the immediate neighbourhood) at 50s. per acre, which 
for 127 acres 3 roods and 21 poles, is £319, 12s. 7d. It is 
equally difficult to arrive at the value of the third crop ; but he 
knows he is not overstating it, from the returns of the sales of his 
cattle, at 25s. per acre, which is £159, 16s. 3Jd. The returns of 
the fourth crop were as follows : 513 qrs. 4 bush, oats, sold at 
£589, 19s. The produce of the green crop has been as follows : 
81 acres 2 roods 21 falls, eaten off with sheep, at £3, 10s. per 
acre, <P286, Is. 2d. He has had the same gentleman'’s sheep for 
the last ten years, and during the whole of that period the price 
has been <£^3, 10s. per acre. 

The value of the 46 acres 1 rood, which were consumed by his 
cattle and horses, he estimates at £3. He believes it did not pay 
him so well as that which was eaten off with sheep. 46 acres 
1 rood at £3 = £138, 15s. — in all, for ^een crop, £424, Is. 2d. 

The reporter has only to add, that in all cases he looks upon 
lime as intopensable for reclaimed land, before being put under 
crop. 

Abstkact of THfi Cost of impboting, axo of the Value op the Pboduce. 


Cost. ^ 


Cost of improYing 16 acres. 


£300 

9 

1 

— ... 111a. 3b. 21p., 


1896 

9 

m 

... 43a, Ob. 36p., 


307 

7 

0 

... draining. 


742 

14 

6 

... fencing, 


442 

15 

0 

... steading. 


800 

0 

0 


^ £4489 15 5^ 

Rent, interest, &e. 

Produce 

Oats, .... 

Rye-grass^ 
pasture. 

Oats, , . . . 

Turnips, 


£721 14 0 
319 12 7 
159 16 3^ 
589 19 0 
424 1 2 


£2215 3 Oh 
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ON HYBRIDISATION OF WHEAT. 

By Mr Hugh Raynbirp, Freefolk Priors, AndoTer Road, Hampshire. 
[Premium— The Medium Gold Medal.] 


New varieties of our cultivated plants generally owe their intro- 
duction to accident, rather than to a systematic plan continued 
through a long series of years. A farmer is struck by the appear- 
ance of a few ears of com, either growing in the corn-field, or, 
what is more generally the case, in some place where the soil and 
circumstances are favourable to a luxuriant growth : he preseiwes 
the seed, and in a year or two introduces it as a new and improved 
variety ; or he may select a lai'ge and well-shaped root from his 
turaip-field, and rear a stock of seed from it. Such is the usual 
method, and it is one that has been adopted with much success by 
some farmei’s. But though carefiil selection and cultivation may 
alter the appearance and growth of a plant, and improve its produce 
or quality, yet it can hardly be adopted as a means of infroducing 
new varieties, but rather to improve those we already possess. In 
the same manner as the judicious breeder selects his cattle for those 
properties which experience tells him will be imparted to their off- 
spring in greater or less perfection, in proportion as the system of 
feeding is judicious or injudicious ; so the seed-farmer finds that the 
acquired luxuriance or quality of a single plant is continued by its 
seed, in the production of similar plants in greater or less perfec- 
tion, according as the soil, climate, and season are favourable to 
the growth of that plant. 

Much has been done by improving the various breeds of cattle ; 
yet if as much care was taken in the judicious selection of the 
agricultural seeds as of the live stock throughout the country, I 
have no doubt but the result would be equally satisfactory^ It is 
a matter that demands our serious attention ; for if we can add, by 
this means, one bushel to our produce per acre, it will, in the 
aggregate of the whole country, become an item of vast import- 
ance. In very many cases have I seen the produce from seed of 
a good variety exceeding the produce of another variety, growing 
side by side, to the extent of seven or eight bushels per acre ; and 
the same with roots, to the extent of as many tons. Thus it 
seriously affects the individual ; and when this is spread over a 
great number of acres, it becomes of vast importance to the public 
that only the best and most productive sorts of agricultural plants 
should be cultivated. 

I shall now allude to the effects of hybridisation upon wheat, by 
which I have succeeded in obtaining several varieties far more 
distinct in their manner of growth than could possibly have been 

TRAILS. — ^JANUARY 1853. 2 L 
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obtaiBed from mere selection or cultivation. This hybrid is the 
result of the impregnation of the stigmas of the “ Piper’s Thick- 
set ” with the pollen obtained from the anthers of the Hopetoun 
wheat. 

I date the commencement of my experiment from the autumn 
of the year 1845, when I planted a few grains of the Piperis 
Thickset — a, wheat then but lately introduced, and strongly re- 
commended by Mr Piper of Colne Engaine in Essex. It is a 
coarse variety, with a short thickset ear, very unlike most of the 
cultivated sorts : it possesses some remarkable qualities, which 
render it peculiarly adapted for marking the effects of impregna- 
tion, and, at the same time, of affording the means of obtaining 
an improved variety, by crossing with a kind of wheat possessing 
opposite qualities. 

The Piper’s Thickset, besides having a peculiar formation of 
ear, possesses a short and stiff straw, and therefore it is a good 
sort to grow on rich loams, and all highly cultivated soils that 
produce straw too abundantly, upon which the weak and long- 
strawed varieties are liable to lodge ; hut on poor soils the short 
straw is a great objection, for it is well known by all the farmers 
of poor land that a crop of corn cannot be secured without a crop 
of straw, and hence preference is always given to a long-strawed 
wheat. 

The result of Professor Way’s analysis of^^ie Piper’s Thickset, 
in the English Agricultural Society's Journal, bears out the opinion 
I had formed of this wheat. 

I may describe the Pipers as a coarse red wheat, with a short 
close-set ear, that is very liable to be broken off if the crop is 
allowed to remain uncut till it becomes over-ripe; and the 
stiffness of its straw renders it peculiarly advantageous upon rich 
soils, upon which it has produced very abundant crops ; but though 
it possesses this advantage to a greater extent than other kinds of 
wheat with which I am acquainted, yet the grain is not of that 
quality which will be approved of for general cultivation. With 
the view of improving the quality of the grain, I selected the 
Hopetoun, a wheat, as I said before, of veiy opposite qualities. 
This is a well-known and approved variety, introduced by Mr 
Patrick Sheriff from a single ear ; and it is a white wheat, with 
a long ear, containing more than the average number of small 
grains of a fine quality ; the straw is long. 

It is as well to observe, previously to describing the method of 
impregnation, that though I chiefly selected from the Hopetoun, 
yet I did not entirely confine myself to that kind, but took any 
variety of an opposite quality to the Pipers, which happened to 
afford the pollen in a fit state for application to the stigmas of the 
variety of wheat which I wished to impregnate. 

The method which I adopted is somewhat similar to one which 
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I remember to have read in one of the volumes of the Transactions 
of this Society. 

As soon as the Piper’s Thickset came in ear, I opened each 
glume, and removed the three anthers, which form the male part 
of the blossom, upon the point of a needle. I allowed the glume 
again to close over the stigma or female part of the blossom, which 
remained uninjured. As the ears made their appearance, I per- 
formed this rather tedious operation upon each of them ; and two or 
three days afterwards, having taken from the fields a few ears of the 
Hopetoun, or any other kind which presented the pollen in the 
best state for my operation, I again opened the glumes, and dusted 
the stigmas with the pollen from the anthers of the selected ears. 
This completed the operation ; but the manipulation of art never 
equals nature^s handiwork. In many of the glumes the corn did 
not fill at all ; and I only obtained a few miserably thin kernels 
from each ear. But even this was more than I expected to get. 
I planted these in September 1846, and in the January follow- 
ing, in order to increase the produce, I divided the roots, and 
replanted the crop upon a larger piece of ground. At harvest, all 
the ears had the red chaff and grain of the Piper’s Thickset, and 
many of the ears were not changed at all ; in some only the upper 
part of the ear x’esembled the Pipers, whilst others resembled the 
Hopetoun in the length of the straw and shape of the ear. In the 
autumn of 1847, the greater part of the produce was dibbled upon 
a light gravelly soil, and the crop was stored in a granary that 
was unfortunately destroyed by fire in September 1848. How- 
ever, eight of the best ears of the hybrid had been forwarded into 
Gloucestershire, a distance of more than a hundred miles, and had 
there been carefully cultivated, of which I am able to give the 
following details : — 


Tabx.1 NTo, I. 


Transplanted Corn grown on 
GraveL 

Ear No. 1 
. . 2 
3 

... 4 

. . 5 

... 6 
... 7 

... 8 


No. of Weight in 
Corns. Grains. 

93 69 

95 64 

81 53 

65 42 

84 44i 

91 564 

75 464 

60 36 


In the above table is shown the number of corns contained in 
each ear, and also their' weight in graina It will be seen that 
the number of corns is considerably above the average. 

On October 8th, 1847, I dibbled the com taken from these eight 
ears upon a piece of deep sandy loam, having an altitude of some- 
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thing like 500 feet above the level of the sea : upon this unshel- 
tered spot the crop received no extraordinary attention during its 
growth^ but the seed had been planted upon a system resembling 
the one recommended by Mr Morton of Whitfieldj as a means of 
securing exactness, by having two hoards, each 6J- inches wide, 
perforated with holes to admit the dibble 5 inches apart, so that 
each plant occupied a’space of half a linkj'or the 200,000th part of an 
acre ; or, by omitting every other hole, the space was increased to 2 
links. When one row was planted, the second board was shifted for- 
ward ; and in this manner the most minute exactness was secured. 

The plant was up on October 19th, was deeply hand-hoed on 
May lltli, 1848, and cut August loth, 1848. 

Both the straw and grain were carefully weighed, and the results 
of the experiment are given below in a tabular fom 
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No. 1. 

1 

93 

69 

1 
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11 

45 

2.91 

2 12 90 

108 0 0 

6 5^ 

2. 

1 ! 

1 
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64 
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19 

2.79 

4 5 54 

180 6 0 
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8 

644 

j Uli j 
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& 

12| „ 10 

565 

89 

189 

3 06 

3 1 70 

149 5 2 

12 7i 


The quality of grain of the hybrid wheat, grown from these eight 
ears, cannot be called very superior, but it surpassed the Piper’s 
'IMckset, and many other varieties growing by its side, under 
similar treatment ; and if we take into consideration the thin-seeding, 
the elevation of the ground, and the unfavourable weather which 
occurred between the 15th and 30th of September, during which 
time the grain was in the field, I think the produce is very satis- 
factory. I again made a selection from the grain, and hope 
next year to have an increased produce to carry on my experi- 
ment upon an enlarged scale. As a matter of course, the raising 
of a new variety by hybridisation (even when free from the 
accidental drawback which occurred to my experiment) must 
require several years before it can be tested by field cultivation, as 
it is impossible to carry the mmute and tedious manipulation of 
hybridisation to any great extent. 
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PLANTING ON PEAT-MOSS. 

By Mr Peter Mackenzie, West Plean, Stirlingshire. 

[Premium — Five Sovereigns.] 

Peat-mosSj in many parts of Scotland, does more harm than 
^ood, when nothing is done to x'emove it, or to improve its sur- 
face. Agriculture is yearly improving the soil and climate of our 
country ; but while so many thousand acres of cold wet peat 
remain untouched by the hand of culture, plague-spots will exist 
to upbraid us for our neglect of improvement. 

Peat-moss, from time to time, has been turned to many uses ; 
but without enumerating these, I shall confine my remarks to the 
planting it with useful trees. 

Condition of the peat-moss in its original state, — The peat-moss, 
about which I intend to make a few observations regarding the 
progress of the trees that have been planted upon it, has been 
formed in a hollow part of the country, the hollow being pro- 
bably a lake at one period, the deepest part of which has been 
ascertained by means of boring to be about 15 feet deep, and a 
cut about 10 feet deep through it has enabled us to witness its 
various foimations at one view. 

The moss rests upon a fine sandy clay, the open surface of 
which is dark coloured, arising from a mixture of finely-decom- 
posed peat. 

The first formation of peat appears to be composed almost 
entirely of cryptoganiic vegetation, and I believe that Sphagnum 
dbtusifolium and S, ^amtifolium may be distinguished ; also a 
species of polytrichium, mixed with some long flat leaves, perhaps 
the remains of a 'Sparganium, bur-weed, or some species of carex. 
This formation is about 18 inches thick. 

The second formation is composed, for the most part, of par- 
tially decayed woody matter, such as the common birch {Betula 
alba^ hazel-nut [Corylus avellana^ common alder {Alnus gluiv- 
nosa) This bed is about 2 feet thick. It is seldom that any 
remains of fungi are found in peat, or anywhere else ; but in this 
stratum, some years ago, I found a specimen of boletus, which I 
sent to the late Professor of Botany in Edinburgh, Dr Graham, 
who informed me that it was a boletus ; but the specific name was 
not given. Upon the upper surface of this bed the pine found a 
footing, and, judging from the remains left, some of them must 
have attained considerable size, and, we may suppose, had been 
used by man at a remote period for some purpose or another, for 
wooden wedges have been found, as also charred wood, among the 
remains of the pine-wood. 

The third fonnation is about 15 inches thick, and in it the pine- 
trunks and remains of other trees ai'e found, and sometimes also 



496 


PLANTING ON PEAT-MOSS. 


the remains of their roots. The vegetable matter is so much de- 
composed, that it would be difficult to say what the vegetation was 
in which the trunks are imbedded, but, to all appearance, of a 
mixed nature, composed of coarse grasses, heath, and mosses. 
The peat formed by them is somewhat solid. 

The fourth formation is of a light spongy nature, and upon its 
surface the vegetation of the present day exists ; sphagnum ap- 
pears to aboimd in it; and perhaps the light-brown colour of 
newly-formed peat may be owing, in a great measure, to this 
light-coloured moss. The remains of heath also are found, and 
what appears to be old withered blossoms are abundant. 

The moss at one time had been of greater extent than at pre- 
sent, part of it having been removed for various puiposes; a part 
is under cultivation, a part has been planted at different periods, 
and a small portion remains in what may be called its original 
state; so that the part upon which we intend to make our re- 
marks, extending over a surface of upwards of 7 acres, is divided 
into four une<jual portions. 

The first division covers about two roods and a-half, and is still 
in what may be considered its original state, as far as planting is 
concerned ; but, rising to the main ditch on the one side, and a 
cultivated field on the other, and the smallness in breadth of the 
portion, moisture must sooner have passed from it than if the 
extent had been greater and the drainage less. 

There are also native plants on it which are not found on peat- 
mosses farther removed from cultivation. Owing to these circum- 
stances, the difference between the planted and unplanted peat 
may not be so great in some respects as may be expected. 

The following is a list of the native plants found growing on 
that part of the moss which has not been planted by man : — 


Calluna vulgaris, common ling. 

Erica tetralix, cross-leaved heath. 
Yacclnlum mgrtillns, whortle-berry. 
Eumex acetosa, common sorre}. 

acetoseUa, sheep’s sorrel. 

Gallium palustre, white -water bed- 
straw. 

Torme 72 tiUa officinalis. 

Yiola palustris, marah violet- 
Geranium robertianum, herb Robert. 
Hanunculus repens, creeping craw’s- 
foot. 

cmius. 

Angelica sglrestris, wild angelica. 

Beilis perennis, common daisy. 

Senecio jacobea, common ragwort. 


Alnus glutinosa, alder. 

Salix cinerea, grey willow. 

Corglus ateliana, common liazel. 

Pinus sghestris, Scotch fir. 

Lucula pilosa, small hairy wood-msh. 
Juncus fffiusus, soft msh. 

Carex, several species. 

Erlophorium angustlfolium, common 
cotton grass. 

Holcus mollis, creeping soft grass. 
Aira cmpitosa, turfy hair grass. 
Feshica ovina, sheep’s fescue grass. 
Anthoxanthum odoratum, sweet-scented 
vernal grass. 

Mosses, several species. 


The second, and by far the largest division of the peat-moss, 
was planted upwards of forty years ago. We may bere remark 
the native plants on this part of the peat, from the main 
inwards to about 30 yards, are the following : — Among 
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the grasses are species of Holcus^ Festuca^ and Agrostis ; the rasp- 
berry and bramble are common, also the wood-sorrel, with the 
common and sheep's sorrel ; the enchanter’s nightshade may be 
found, and the ragged robin ; also species of the willow herb, 
[Galium saxatile;) the Vaccinium. myrtillus is abundant; in the 
hollows the polytrichium and sphagnum abound. In this part of 
the moss the common ling [Galluna vulgaris) is dwarf, and not 
very abundant]; but in what may be called the inner circle, where 
moisture abounds, it is the main crop. The cultivators of Cape 
heaths may learn something useful by observing such a circum- 
stance among our native plants. 

Before this part of the moss was planted, a deep ditch was made 
to drain off the superfluous moisture, and in some parts the ditch 
is 10 feet deep. The surface was somewhat irregular ; here and 
there are hollows that contained water, and had no outlet; in 
other places the peat rose into small knolls, so that in draining the 
moss no regular system of drainage was followed, drains being made 
in every direction that would carry off the water to the main 
ditch. In places where it was very wet, a greater number of 
drains were made than in those parts which were considered more 
diy. Where there was little fall, or a dead level, drains were cut 
across one another to let the water away as easily as possible ; and 
when there were boggy places, a drain was brought up through 
them, and the water escaped. In some places the holes were but 
partially drained, they being deeper than the drains. The smaller 
drains were left open, having bem made about 3 feet deep, 2 feet 
wide at top, and 1 foot wide at bottom ; but they are not that depth 
now. Vegetable matter soon accumulates in such drains, if not 
removed ; and it is in the nature of peat-moss, when water is with- 
drawn from it, to subside considerably. 

Tbe subsiding of peat-moss after draining is a subject that 
cultivators ought to attend to particularly, for, by doing so, both 
money and labour may be saved to a considerable extent in future 
years. Some years ago, a part of a garden consisting of peat was 
drained, and in bringing up the leading drain a deep cut was re- 
quired to be mad;e, which was afterwards built and covered with 
strong flagstones, and the eardi filled in again, to level up the ground 
where the cut was made. The drain did well for some years. 
Drains were also made in the peat in the garden, and the water 
led into the main drain ; but the peat in the garden has subsided 
considerably since it was cultivated, so that the tops of the drains 
are every year getting nearer the surface : so a time may come, if 
the ground continue to be cultivated, that the drains may be of 
very little use, and to deepen them again would require great 
labour and expense, as also in opening the main drain, and deepen- 
ing it, and in raising the surface of the garden with fresh material, 
which would now be very inconvenient. 
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Main drains or ditches in peat should be made deeper at first 
than what may seem necessary at the time they are made, for the 
extreme depth may be required in a few years, if the surface is 
brought under cultiTation ; and even if the stirface is only planted, 
it will be found to subside considerably after the water has drained 
off, and the trees attained some size. 

The peat-moss about which I am mating these remarks has 
subsided in some places about 4^ feet. Near the edge of the main 
drain it is 4^ feet lower than at 50 yards from the drain. ^ At 
other parts of the moss, where the drainage is less perfect, the sink- 
ing of the moss varies. 

Different opinions are held by practical men respecting the 
draining of peat-moss ; some recommend 10 inches for the depth 
of the drains, others as much as 10 feet. It is, however, as pos- 
sible to overdo as to underdo the draining of peat, much depending 
upon the object intended, and the sort of crop required from it. 
I have obtained excellent crops of seedling plants, of the brassica 
family, upon undrained peat in summer, especially when the sum- 
mer was hot and diy, when the surface of the peat was almost as 
dry as tinder ; yet the moisture was as near the surface as to be 
sufficient to nourish the young plants without watering them; 
whereas, at the time, similar plants on other soils required frequent 
waterings to keep them alive. But such moist peat would not do 
for forest trees to grow in ; they might live, but would make little 
process as timber trees. It is possible, on the other hand, to 
drjdn peat to such a degree, that trees would do little good in it 
from want of moisture ; and some mosses have been rendered use- 
less on that account. Where light flow-moss is intended to be 
planted, and drains to remain open, I would recommend the drain- 
ing to he done gradually, as the moss subsides,- so that the trees 
may have moisture to sustain them, whilst at the same time the 
stagnant water, which injures the fibres of the plants, should be 
removed. The main drains might be made at once, so that only 
the smaller ones would require to be cleaned or deepened occa- 
sionally. Too much moisture evidently hinders the growth of 
trees on moss. In the first week of June, in 1851, after nearly a 
month of dry weather, I endeavoured to ascertain the quantity of 
water in the peat at 1 foot from the surface, and 2 yards from the 
main di*ain, the suiface, where it was not covered with vegeta- 
tion, being as dry as dust ; and I tried to dry my specimens to a 
similar state, upon a hot plate, without charring them. This peat 
contained 76 per cent of water. At 30 yards from the main drains, 
and 1 foot from the surface, it contained 80 per cent of water. At 
70 yards from the main drain, and 1 foot from the suiface, it con- 
tained 84 per cent of water ; and at 150 yards from the main drain, 
imd 1 foot from the surface, it contained 86 per cent of water. 

Water prevents the roots from penetrating downwards iu search 
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of food. In some places, where the peat is well drained, the roots 
go down more than 4 feet ; whereas, in those places where the peat 
is full of moisture, the roots keep very near the surface. Water 
also keeps the peat cold. In the beginning of June 1851, where 
the trees were healthy and the peat best drained, the leading shoots 
of the Scotch fir were 6 inches long^ while those where moisture 
abounded measured only 1 inch. 

In ail places where trees are wanted to be planted in peat-moss, 
it should be made as compatible as possible to the nature of the 
tree before it is planted. Natural philosophy teaches the planter 
many useful lessons, if he chooses to attend to them ; and the more 
he knows about the nature of heat and cold, as they exist in the 
earth and air, he will become the better planter for it. In the 
choice of a farm or garden, much may be done by wise manage- 
ment to improve the soil and increase the temperature of the 
place ; but it is not easy banishing cold from peat-mosses, many of 
them being placed on low flat land, and in hoUow parts of the 
country, so that they are sure to receive the largest share of the 
coldest deposits from the air — the cold air of the mountains rolling 
down their sides to the hollowest place below as quickly as it is 
formed. Hence the fact, which to many seems surprising, that 
what are called sheltered places are in spring and autumn the 
coldest. In the Theory of JELorticulture we are informed that the 
dahlias, potatoes, and kidney-beans of the sheltered gardens in 
the valley of the Thames, are killed in the autumn by frost, whose 
effects are unfelt on the low hills of Surrey and Middlesex. Mr 
Daniell says he has seen a difference of 30®, on the same night, 
between two thermometers, placed, the one in a valley and the 
other on a gentle eminence, in favour of the latter. The same 
may be said of the valley of the Forth, where tender flowers will 
be killed, by means of frost, near the level of the Forth, in spring 
and autumn, while the same kinds will not be injured in situations 
as high as the summit of Stirling Castle. Young trees are often 
much injured, and sometimes killed, that are planted in hollows, 
whilst those growing in the same situation, but whose summits are 
40 or 50 feet high, are not at all injured. We remarked this 
particularly in the larch, in the spring of 1850, when a sharp frost 
towards the end of May, when the larch was in full leaf, many 
young ones, about 6 feet high, were greatly injured, some of 
which never recovered; others lived, but will never make good 
trees. They were planted on peat, in hollow ground, while long 
larch trees, in the same locality, were not injured. Many young 
larch trees, of the same size and age, did not appear to be hurt 
with the frost that killed the others; so there may be among 
larches, as there are among potatoes, varieties that will stand the 
frost better than others ; but such sudden checks given to the sap 
may have some share in laying the foundation of that disease by 
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which SO many larch trees die before they arrive at their maturity ; 
but where it is known that cold air roils down the sides of hills 
like water, precautions should be taken, if practicable, to have the 
peat in the plains as dry, and then of course warm, as the health 
of the vegetation on it will permit. 

Trenching^ hveUing^ <&o , — Under these heads I have little to 
say, for after the drains were made, there was scarcely anything 
done to the surface, the hollows not being filled up, nor the surface 
levelled, no digging or trenching having been done ; but after the 
ditches or drains were made, and the water drawn from the boggy 
places, the young tines were planted among the heather. The 
greater proportion of the trees were Scotch firs, but other kinds of 
firs were planted, as well as some kinds of hardwood, which we 
will notice afterwards. 

We may here remark that there is a marked difference between 
the trees planted near the edge of the drains, and those a few 
yards hack from them. Any one may learn from such a circum- 
stance, that, to have a greater quantity of timber on the acre, all 
that is required is a little more draining, which would not cost 
much at the present day, when sandy clay, and soils of a similar 
nature, can he opened for drains 2 feet deep at ninepence and a shil- 
ling per chain. The drains in peat may be done for less ; so that 
all the difference in growing a tree little better than a walking- 
stick, and another with 14 feet of timber in it, in the same kind 
of peat, and in the same space of time, is only allowing a larger 
quantity of water to remain in it, but which could have been set 
free at the cost of a few shillings. 

Mode of planting . — ^The mode of planting that has been prac- 
tised in this neighbourhood for many years for young tre^, is that 
of mating pits for the hardwood plants, and of slitting or T 
planting fer fir plants. There is every probability Aat the 
plants were put in, in a amilar manner, in the part of the peat- 
moss on which I am mateig my reasaaiis. Al all events, plants 
of a similar nature were planted in this manner at a later date in 
another part of the moss, which I shall notice shortly. The plan 
appears to do well enough in soft soil, for when the plants take 
with the soil, they come away freely. Peat is an excellent soil to 
transplant young trees from, few of them dying, if the least care 
is bestowed on the lifting of a ball of peat at the roots of the 
transplanted plants. Such a hall is of great benefit in retaining 
moisture for the fibres of the plants, until they get time to search 
about for more in different quarters. For this reason, where peat 
can be easily obtained, most transplanted trees and shrubs will be 
the better for having a little put about their roots* 

Size of the plants . — It is of some importance to have well-rooted 
pkmts from the nursery, for many a failure arises from using in- 
ferior plants ; and owing to this circumstance, country gentlemen who 
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raise their own forest trees are sometimes not gainers in the end. 
I have seen an out-of-the-way corner set aside for a nursery, where 
neither the soil nor the situation were at all fitted for the rearing 
of seedling plants. Such ground, too, is often shaded by trees that 
almost surround it ; and weakly-drawn plants from it are not at all 
fitted for standing in exposed situations, or in places, such as peat- 
moss, that are liable to early autumn or late spring frosts. 

As far as my experience and observations go, I have always 
found those plants do best that were raised in a light or sandy 
soil. Such plants are generally well rooted, and have more fibres 
than those grown in more stiff soil, and they are also more hardy, 
and better able to endure rough weather in the earlier period of 
their growth. 

The plants that were put in here were transplanted, and not 
seedlings from the nursery, the Scotch firs being about 9 inches, 
the larch from a foot and a half to 2 feet, spruce 9 to 12 inches, 
oak from a foot and a half to 2 feet and a half, and elm, birch, 
ash, and alder, about the same size. 

Some prefer smaller plants for planting where the soil is shal- 
low, and the drought of spring causes the cut to open, to the injury 
of the young plants ; but where there is peat-moss to plant, there 
are commonly heath and coarse grass ; and if small plants are put 
in in such places, they are often suffocated, and a dry spring has 
little effect in depriving the young plants of moisture. 

I shall now enumerate the kinds and numbers of trees per acre 
planted in peat-moss, and shall state their relative progress and 
value, when compared with plantations of a similar age and 
description, grown on other soils in the vicinity. 

Scotch fir — Finns sylvestris. As I have already stated, the 
greater part of the plants planted on the peat were Scotch firs. 
The plants were put in about 4 feet apart, so that 2,722 plants 
were required for the imperial acre, if all the surface could have 
been planted ; but allowance must be made for the open ditches, 
which will reduce the number some hundreds. I am not aware 
whether or not the deaths were made up for the first four years ; 
but where that was done, about half the number more of plants 
were required. An imperial acre of drained peat-moss may be 
planted with fir for ^£^1, 18s., and where the plants may be upheld for 
four years, an acre will cost £2, 17s. ; but forty years ago plants were 
much dearer than they are now, so that an acre planting would then 
have cost about a third more than at the present day. 

A considerable number of the Scotch fir-trees contain 14 feet of 
timber, which will bring in the market one shilling and one shilling 
and twopence a foot, which makes the value of the tree at least 
fourteen shillings: there are some of that size on the moss at 10 
feet apart, at which distance there are upwards of 400 trees upon 
the acre, which would he worth £280 ; but that distance apart is 
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too little to have healthy trees, or trees that will not injure one 
another. When Scotch firs are allowed to grow too thickly together, 
they seriously injure one another; and, when crowded, the lower 
branches soon die, and dead branches tend to the loss of the tree 
in various ways. The living branches then are drawn upwards, 
so that they cannot spread horizontally, which is characteristic of 
this tree when standing alone, and having room to grow. One 
thing, however, generally obtained when the trees are a little 
crowded, is the straight stems, which increase the value of such wood. 

The situation of the trees which I intend to compare with those 
grown on the peat, is only a few feet above the level of the peat- 
moss, and in close connection with it. The soil is not the best, 
yet thousands of acres of worse soil are planted in Scotland. The 
sm'face soil is not deep, and the subsoil is tilly. The trees are 
of the same age as those on the peat, and I have taken the best 
specimens of each on the different soils. 

A Scotch fir upwards of forty years old, on peat-moss, has a dia- 
meter of 1 foot 5 inches, at 18 inches from the ground, and a 
height of 45 feet. 

A Scotch fir, on clayey soil, has a diameter of 1 foot 3 inches, 
at 18 inches from the ground, and a height of 45 feet. 

Judging from the appearance of both trees as they stand, the 
one on the peat has a more healthy appearance than the other ; 
and, if both were left to grow, it would live many years longer 
than the other. In the peat soil, few deaths have occurred among 
the old trees; in the other, they often die before they are cut 
down. 

Larch — Linus larix. The number of larch trees planted in 
this part of the moss never had been great, but those planted in 
different parts show what may be obtained by planting them in 
peat A few scores here and there among the other plants are all 
that have been planted, and they seem to have been treated in the 
same way as the Scotch firs ; but in peat, as in most other planta- 
tions, the larch takes the lead for a number of years, and then, in 
too many instances, it dies before much benefit can be derived 
from it. It is different, however, in the case of the larches planted 
on peat, as they not only took the start at first, but still keep 
it. Some of tlie best trees contain about 36 cubic feet of timber, 
and such trees, when sound, always bring a good price in the 
market ; and it is somewhat surprising that, when larch gives way 
in so many soils and situations, and yet remain good on peat-moss, 
that more are not planted in moss ; and whenever a larch tree is 
wanted for a particular purpose, it is always taken from the peat- 
moss in this place. 

Like the Scotch fir, the best trees of the larch are found 
m that part of the moss which is best drained ; and although 
^ water at times may cover part of the roots, it gradually 



PLANTING ON PEAT-MOSS. 


503 


subsides, so that it does not remain in a stagnant condition. In 
its ebbs and flows, it seems to benefit the plants, by keeping them 
in a healthy state. 

Where larch is planted by itself, perhaps putting it a little wider 
apart than the Scotch fir would be an advantage to it, as it soon 
spreads out its branches; and when one tree is prevented from 
hurting another, they all make greater progress in the formation 
of wood. If planted at 5 feet apart, 1,742 plants would fill an 
acre. We may here notice that, when drains run north and south, 
the plants on the east side of the drains will be none the worse for 
being planted a little farther from the side of the drain than those 
on the west side, because we sometimes meet with trees upset on 
the east side, and seldom any on the other side, of a di*ain ; and I 
imagine, that as our heavy winds generally come from the west, 
and trees commonly throw out roots in greater strength and num- 
ber in the direction from which the greatest force of the wind 
comes, the ditch prevents the roots from going to the westward, 
and trees without good roots cannot be expected to hold their 
heads upright among their neighbours. When larch takes with 
any soil, they soon make rapid progress, and require thinning ; the 
bark of which thinnings maybe sent to the tanners, and the peeled 
trees converted into hurdles. In a few more years, if the trees are 
attended to, by keeping them from injuring one another in the 
branches, and removing stagnant water, they will soon become 
useful for agricultural purposes and pit-wood. When twenty or 
twenty-five years old, there may be 700 or 800 trees upon the 
acre, and each on an average worth a shilling for pit-wood ; for it 
can be used for that purpose in many places, when it measures 3 
inches across and upwards. 

If they are allowed to grow a little longer, they soon become 
fit for railway sleepers ; and the demand for them for such purposes 
will likely continue ; and on some railways the stone blocks are 
being removed, and replaced by larchwood. Others may be left 
both for shelter and ornament; for larch trees, containing each 
50 or 60 feet of timber, are pleasant objects to look upon, and 
many a storm they assist in turning from man an^ beast, that live 
within the influence of their shelter. Each tree is worth a pound or 
thirty ^shillings ; and a hundred and fifty of such, upon an acre of 
peat-moss, is something valuable to possess in time of need; for 
larch timber can be turned to many useful purposes, although 
it is no great favourite with the carpenter when not properly sea- 
soned. 

Larch trees upwards of forty years old, in peat-moss, have a 
diameter of 1 foot 9 inches, at 18 inches from the ground, and a 
height of 50 feet. On other soils, a few feet above the level of the 
peat, and of the same age, they have a diameter of 1 foot 2 inches, 
at 18 inches from the ground, and a height of 50 feet. 
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The trees on the other soil, and of the same age as those on the 
peat, are not in a healthy state, and very few now remain of them ; 
and they may be cut down at any time, for any farther advantage 
to be derived from them. Those on the peat soil may live for a 
long time to come, indicating no sign of disease or decay. 

Spruce fir — Abies exceha. Where the spnice fir has room to 
grow, some beautiful specimens may be obtained in soil that is 
suitable for them ; and as it delights in moist situations, it may 
be planted in peat-moss with advantage. We are told that this 
tree is considered by the wandering tribes of high northern lati- 
tudes as a certain sign of the presence of springs of fresh water, as 
it is only seen in moist and spongy places. Like the larch, only a 
limited quantity had been planted on the peat here, foriy years ago ; 
but they have done well where they had room to grow, and do much 
better on peat than on many bleak situations where they are planted, 
ilonteath, in the Foresters Guide^ tells us that the spruce fir — or 
pine, as it is called in Norway, and by many in this country — is 
much better timber than many consider it to be ; for although 
appearing very knotty and coarse when cut up into boards, it 
makes most excellent plain deal doors, flooring, and scantlings; and 
although cut into thin boards, it does not warp in the same degree 
as the other kinds of fir do, although the reverse is generally 
dreaded. This tree is esteemed of great value by the Norwe- 
gians, because it grows very fast; and although used at forty 
years of age, it is then equally useful as when ei^ty years old. 

A spruce fir upwards of forty years old, on peat-moss, has a 
diameter of 1 foot 7 inches, at 18 inches from the ground, and a 
height of 45 feet. 

On other soil, at the same age, it has a diameter of 1 foot 1 inch, 
at 18 inches from the ground, and a height of 45 feet. 

It is possible to plant spruce in soil that is too moist; for here, 
where it is planted in peat, about 30 or 40 feet from the main 
ditch, in a moist state, the trees measure only 11 inches in dia- 
meter, and 40 feet in height. 

The spruce firs on the other soil are not in a very healthy state. 
They may live fpr some years to come, but appear set in the 
growth, and will never yield heavy timber. 

Alder — Ahius glutinosa. The alders were planted in a hollow 
part of the moss that could not be very well drained, and at some 
seasons the peat, in consequence, is very wet ; yet they have made 
considerable progress. Two or three scores of plants are all that 
have been planted, and several of them have been cut down from 
time to time as required ; but we may observe, that there are few 
soils that will not suit some kind of tree ; and in planting it is 
recommended that trees be planted in such soil as they will best 
thrive in, or the ground made conformable to the healthy condition 
of the plants. 
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Common alders, upwards of forty years in peat-moss, have a 
diameter of 1 foot, at 18 inches from the ground, and a height of 
35 feet. 

On clayey soil they have a diameter of 8 inches, and a height 
of 30 to 35 feet. 

Evelyn tells us that the alder is, of all others, the faithful lover 
of watery and boggy places, those most despised weeping water- 
dales of forests. 

Birch tree — Betula alia. The birch has sometimes been called 
the Queen of Scottish woods ; ” and Twamley says, that 

God crowns the tree with loyeliness, 

A bonnie queen to be; 

Queen of the glens of auld Scotland, 

The bonnie birken tree. 

But although it grows on crag and cleft and dim defile,” it will 
also grow where other trees of the wood will, on peat-moss, and 
may still be planted as an ornamental tree among others, or even 
for profit ; for, when sold, every sprig of it is used, and finds its 
way into many a workshop, from the maker of penny dolls to that 
of birk .besoms.” I have no trees of the same age to compare 
them with those on the peat. 

Birch upwards of forty years old, on peat-moss, has a diameter 
of 1 foot 3 inches to 6 inches, and a height of 45 feet. 

The best trees are where the moss is well drained. 

Common elm — Vlmus campestris. The elm does not thrive 
very well where the soil is dry and gravelly, neither does it afiect 
soil that is wet and spongy. It does not appear to do so well on 
peat as some other trees ; still it has made some progress, and might 
have made greater had the peat been made less moist, 

Ehn, on peat-moss, upwards of forty years old, has a dia- 
. imi&c of 9 inches, at 18 inches fi.*om the ground, and a height of 
30 

On of a clayey nature, it haS a diameter of 1 foot, at 

18 inches from tfeo ground, and a height of 25 feet. 

The number of this species that were planted appear to 

have been very limit^ mA in some soils soon show signs of decay 
where the ground is but when fresh food is supplied 

them .they will grow vigononal;^, producing broad hesdthy leaves. 

Oak — Quercus rohur. A spmidmg of oak plants was also put 
in when the moss was planted. They are not all grown alike 
well, as is the case in most plantations of oak. Some of them are 
good healthy trees, where they have had ro&m grow ; others that 
have been much shaded, or crowded by others of more rapid 
growth, have not done so well. Nurses sometinaes injure trees 
they are intended to shelter, when they are not removed in time ; 
but as the oak is still a tree that will be long esteemed in this 
country, every encouragement ought to be given to its cultivation. 
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Common oak^ upwards of forty years oldj on peat-moss, has a 
diameter of 1 foot 4 inches, at 18 inches from the ground, and a 
height of 35 feet. 

On clayey soil it has a diameter of 1 foot 1 inch, at 18 inches 
from the ground, and a height of 25 feet. 

These tables show at one view the progress of the trees on peat- 
moss and other soil, planted upwards of forty years, and growing 
in the same locality. 


On Pbat-Moss. 


1 

j Scotch Fir | Larch. 

Sprnce. 

Alder. 

Birch. 

Ehn. 

Oak. 

1 1 Feet. In. 

Feet. In. 

Feet. In. 

Feet. In 

Feet. In. 

Feet. In. 

Feet. In. 

, Diameter . . ; 1 6 

1 9 

1 7 

j 1 0 1 

1 

1 3 

0 9 1 

i 4 

i 

neight 1 45 0 

50 0 

45 0 

35 0 

45 0 

30 0 

35 0 


On Other Soil. 



Scoteli Fir. 

Larch. 

Spruce. 

Alder, 

Birch. 

Elm. 

Oak. 


Feet. In. 

Feet. In. 

Feet, In. 

Feet. In. 

Feet. In. 

Feet. In. 

Feet. In. 

Diameter 

1 5 

1 2 

1 1 

0 8 



1 0 

1 1 

Height 

I 45 0 

1 

50 0 

45 0 

35 0 

’ 

25 0 

35 0 


A small portion of the jpeat is lower than the general body of 
the moss, the surface having been removed at one time for various 
pm*poses ; but, about thirty years ago, it was planted, along with 
the ground adjoining, with various kinds of trees; and on the 
peat, the larch was the principal species planted.^ The moss is 
nearly a dead level, but a number of open drains were made, lead- 
ing to the main drain. The surface of this part of the moss has a 
different appearance altogether from the larger portion. Instead 
of the heath, bilberry, and plants of a similar nature, it is almost 
covered with grass of various species, so that few of the plants that 
grow on the larger portion do not grow on the other. The trees 
were put in about 4 feet apart, and thinned out gradually after- 
wards. At present they stand about 8 and 10 feet apart. If 
they had stood a little wider apart, there might have been less 
deem wood on the trees, esjfSecially on the larch ; but, when allowed 
to grow somewhat close together, they soon become useful for 
p^wood — a use to which much of it has been put. 
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There are plenty of trees growing on other soil of the same ag6 
as those on the peat, to compare together. The soil is rather of a 
better quality than that planted forty years ago, when the larger 
portion of the peat-moss was planted, but the subsoil is nearly of the 
same nature. 

Scotch fir, on peat, planted thirty years ago, has a diameter of 
1 foot, at 18 inches from the ground, and a height of 30 feet. 

On other soil, at the same age, it has a diameter of 1 foot, and 
a height of 25 feet. 

Larch, on peat-moss, planted thirty years ago, has a diameter of 
1 foot 2 inches, and a height of 40 feet. 

On other soil, at the same age, it has a diameter of 1 foot, and 
a height of 35 feet. 

Spruce on peat-moss, planted thirty years ago, has a diameter of 
1 foot 3 inches, and a height of 35 feet. 

On other soil, at the same age, it has a diameter of 1 foot, and 
a height of 30 feet. 

, Ash, on peat-moss, planted thirty years ago, has a diameter of 6 
inches, and a height of 30 feet. 

On other soil, at the same age, it has a diameter of 1 foot 1 
inch, and a height of 35 feet. 

Elm, on peat-moss, planted thirty years ago, has a diameter of 
10 inches, and a height of 30 feet. 

On other soil, at the same age, it has a diameter of 1 foot 3 
inches, and a height of 35 feet. 

Oak, on peat-moss, planted thirty years ago, has a diameter of 
8 inches, and a height of 30 feet. S 

On other soil, at the same age, it has a diameter of 1 foot, and 
a height of 25 feet. 

Plane, on peat-moss, planted thirty years ago, has a diameter of 
5 inches, and a height of 20 feet. 

On other soil, at the same age, it has a diameter of 10 inches, 
and a height of 30 feet. 

Another portion of the peat-moss had its surface still more re- 
duced than that Mrtion which was planted thirty years ago. It 
was planted twelve years since^ and other plao^ adjoining were 
planted about the same time. The surface of the peat was well 
broken up, and pretty well decomposed, only rathm: moist, there 
being not many drains in it. The firs appear to thrive best in it^ 
while the hardwood is not so healthy nor so high as those of the 
same age planted on other soil. 

The following are the average heights of the trees in the different 
soils, planted about twelve years ago : — 


2 M 


TRANS.— JANUAEY 1853. 
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Scotch Pir, 

on moss, 

height 18 feet. | 

Oak, 

on other soil, 

height 16 feet. 

Do. 

on other soil, 

do. 

20 

do. , 

1 Elm, 

on moss, 

do. 

10 

do. 

Larch, 

on moss, 

do. 

20 

do. : 

Do. 

on other soil. 

do. 

12 

do. 

Do. 

on other soil. 

do. 

20 

do. i 

Ash, 

on moss, 

do. 

12 

do. 

Spruce, 

on moss, 

do. 

22 

do. 

Do. 

on other soil. 

do. 

12 

do. 

Do. 

on other soil, 

do. 

22 

do. 

Plane, 

on muss, 

do. 

14 

do. 

Oak, 

on moss, 

do. 

10 

do. 

: Do. 

on other soil. 

do. 

14 

do. 


In tbis plantation the young trees were planted about 4 feet 
apart, the hardwood being about 12 feet apart in the pits, and 
the firs filling up the intervals in slits. The trees at present are 
in a healthy state, but, like all other plantations, some trees are 
making greater progress than others. Much depends upon the 
manner in which trees are treated after they are planted. If left to 
struggle with one another for light and air, in a crowded state, 
they will soon injure one another, to such an extent as to be ren- 
dered helpless for life ; but where timely thinning is practised, and 
no more left than the soil can well suppoi't, woods would have a 
very different appearance from what they generally present. 
This young plantation receives an annual thinning, and the more 
it is thinned the stronger it grows. 

From what we have related, there seems little doubt but that 
trees will grow well in any variety of peat, if the water be drawn 
off in sufficient quantity to prevent its injuring the roots. It sel- 
dom happens that such an opportunity as the present occurs for 
observing the progress of trees in different varieties of peat ; and 
although the peat-moss here is on a small scale, compared with the 
extensive tracts of peat-moss in Scotland, it is sufficiently large to 
show what may be done with peat-moss by planting. 


PROCEEDINGS IN THE LABORATORY. 

Bj Professor Asdessow, M.D., Chemist to the Highland and Agricsltnral 

osr THE NVTSmVB VALUE OF DIFFEEENT SUBSTAISCES EilFLOTED 
AS FOOD FOR CATTLE. 

{Continued from p. 456.) 

The analyses of linseed-cake which terminate the portion of this 
paper published in last number of the Transactions, show an 
average nearly identical with those of Mr Way, as far as the 
amount of nitrogen is concerned; but they give a larger proportion 
of oil than any of those examined by him, except the English, 
which in this respect has a marked superiority. The average, 
however, is here brought up by two samples, which surpass even 
English cake in the quantity of oil they contain. That from 
Wolgast is remarkably high, I would direct particular atten- 
tion to it, because it was given me as a remarkably fine and 
valuable sample; and I am desirous of pointing out that, oom- 
mercialijr, a sample of cake is valued for the percentage of oil, 
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and not of nitrogen, -wliich it contains — ttis sample being very 
poor in the latter. We shall see reason, in a subsequent part of 
this paper, to doubt whether this is a perfectly fair method of 
estimating its value. 

In calculating the results of the analyses of other substances, I 
have found it more convenient for purposes of comparison, to state 
them in a manner different from that which is done in the preced- 
ing analyses, and to calculate, from the amount of nitrogen, the 
quantity of protein compounds which it represents; and when 
this is done, the average composition of linseed cake is represented 
as follows : — 


Water, 





12.44 

Oil, . 





12.79 

AlbuminoTis compounds. 





27.69 

Ash, . 





6.13 

Other constituents, 





40.95 

100.00 

Nitrogen, 

. 




4.33 

Silica, 

Phosphates, 

, 


, 

, 

1.05 


. 

. 

. 

2.73 

Phosphoric acid. 

. 


. 

. 

0.55 


I have as yet made only a single analysis of linseed ; but it 
may serve as a fair average, as, in all its valuable constituents, it 
comes very close to the results obtained by Mr Way. The sample 
was one sold expressly for feeding purposes. 


LINSEED. 


Water, 






7.50 

Oil, . 






34.00 

Albuminous compounds, 



, 


. 

24.44 

Ash, . 


. 




3.33 

Other constituents. 


. 

. 


. 

30.73 


100.00 


Nitrogen, 

. . • 


8.85 

Phosphates, . 

. 

. 

2.03 

Phosphoric acid. 

EAPE-CAKE. 


0.12 


The use of rape-cake, either alone, or mixed with linseed-cake, 
has, within the last few years, extended considerably in this dis- 
trict. So far as I know, there are only two published analyses by 
Mr Way, and of specimens of cake the source of which was un- 
known, and' has now attained considerable importance. I have 
paid some attention to the determination of its average compo- 
sition, and the results of the analyses given below would indicate 
for it a percentage of oil little inferior to tbat of linseed cake, and 
a decided superiority in the nitrogenous or albuminous consti- 
tuents : — . . 
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EAPE-CAKB. 


1. 2. 3. 4. 



Stettm. 

Danzig. 

Bohemian. 

Unknown* 

Average 

Water, . 

12.27 

10.11 

8.64 

11.72 

10.68 

Oil, 

Albuminous com- 

10,00 

9.68 

14.32 

10.42 

11.10 

pounds. 

30.19 

29.55 

27.69 

30.70 

29.S3 

Ash, 

6.77 

i.&i 

6.69 

9.05 

7.79 

Other constituents, 

40-77 

42.99 

42.66 

38.01 

40.90 


100.00 

100.00 

100.00 

100,00 

100.00 

l^iferogen, 

4.74 

4.64 

4.33 

4.82 

4.38 

Silica, 

Phosphates, 

0.73 

2.15 

... 

0.68 

1.18 

3.88 

4.21 

3.73 

3.66 

3.87 

Phosphoric acid. 

0.48 

0.58 

0.44 

0.07 

0.39 


These analyses place rape-cake perfectly on a level with linseed- 
cake, as far as feeding properties go. It must be remembered, 
howevel*, that it has one disadvantage, which somewhat limits its 
use ; its taste is peculiar, and at first generally repugnant to the 
animals to which it is given ; and it may therefore not unfrequently 
happen, that the actual results of feeding with it may not be so 
good as with other sorts of food for which they may have a natural 
liking. There is no doubt, however, that very good results have 
been obtained jfrom its use, and analysis places it high in the list 
of feeding substances. 

The analyses which now follow I shall give without any com- 
ment, and shall reserve my observations for the conclusion of the 
paper. They embrace several substances seldom employed as 
food, the supply of them being limited and uncertain ; but it is not 
impossible tiiat, when their value is more fully detenmned, they 
ma^be import^ in larger quantity than they now are. 

The substances are arranged in the order of the amounts of oil 
and albuminous substances which they contain; and where no 
reference is made to oil, it was either absent altogether, or the 
quantity so small that it could not be accurately deter min ed. 


No, 12 . — Poppy Cdke^ 


Water, .... 

11.63 

Oil, .... 

5.75 

Albuminous compounds, . 

. , 31.46 

Ash, .... 

12.98 

Oth^ constituents, . 

38.18 

100.00 

Kitrogea, 

4.94 

Silica, .... 

, 3.36 

PlM>6pliates, . 

6.93 

add. 

3.27 


No, 13 . — Crarnbolina CoJte, 


Water, .... 

. 11.62 

Oil, .... 

. 9.£0 

Albuminous compounds, . 

28.79 

Ash, .... 

. 7.85 

Other constituents, . 

42.24 


100,00 

Nitrogen, 

, 4.52 

Silica, .... 

2.14 

Phosphates, . 

3.08 

Phoi^horie acid. 

0.08 
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No. 14. — Cotton-Seed Cake, 


Water, .... 

11.19 

Oil, .... 

9.08 

Albnmiiious compounds, . 

25.16 

Ash, .... 

5.64 

Other constituents, . 

48.93 

100.00 

Nitrogen, 

, 3.95 

Silica, .... 

1.32 

Phosphates, 

2.19 

Phosphoric acid, 

0.15 


No. 15. — Beans , — 65 lb, per bushel— 
Bbs. per quarter — £7, 'ihs.per ton. 


Water, 

15.84 

on, 

1.59 

Albuminous compounds, .. 

24.70 

.^sh, ..... 

3.36 

Other constituents, . 

54.51 


100.00 

Nitrogen, .... 

3.89 

Phosphates, .... 

0.49 

Phosphoric acid, 

0.46 

No. 16 . — Field Beans, 


(Home growth.) 


Water, 

12.66 

Oil, 

1.58 

Albuminous compounds, . 

27.05 

Ash, 

3.12 

Other constituents, . 

55,69 


100.00 


Nitrogen, 


4.26 

Phosphates, . 


0.84 

Phosphoric acid, 

• 

0.88 

No. 17 . — Formgn 
Water, ”. . . . 

Beans, 

12.21 

Oil, .... 


1.51 

Albuminous compounds, . 


23.49 

Ash, .... 


3.14 

other constituents. 


59.65 


100.00 


Nitrogen, 

, 

3.70 

Phosphates, 

. 

0.89 

Phosporic acid, 

. 

0.63 


No. 18 . — Hopeioun Tares, 
(Home growth, crop 1849.) 


Water, .... 

16.09 

Oil, .... 

1.49 

Albuminous compounds, 

28.32 

Ash, .... 

1.49 

other constituents, . 

52.61 


100.00 


Nitrogen, .... 

4.46 

Phosphates, .... 

0.86 

Phosphoric acid, 

0.48 

No. 19. — Scotch Tares. 


(Crop 1849.) 


Water, . . . . # 

8.99 

Oil, ..... 

1.30 

Albuminous compounds, • 

28.57 

Ash, 

2.50 

other constituents, . 

58.64 


100.00 

Nitrogen, .... 

4.50 

Phosphates, .... 

0.90 

Phosphoric acid, 

0.36 

No. 20. — Spring Tares, 


(Foreign growth.) 


W ater, ..... 

12.13 

Oil, 

1.26 

Albuminous compounds, . 

26.54 

Ash, ..... 

2.35 

Other constituents, . 

57.72 


100.00 

Nitrogen, .... 

4.18 

Phosphates, .... 

0.89 

Phosphoric acid. 

0.29 

No. 21. — Wmter Tares. 


(Foreign growth.) 


Water, . 

15.80 

Oil, ^ 

1.69 

Albuminous compounds, . 

26.73 

Ash, • . . . , 

2.84 

Other constituents, . 

53.04 


100.00 

Nitrogen, .... 

4.21 

Phosphates, .... 

0.98 

Phosphoric acid, 

0.46 
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No. 22. — Grey Field-Peas, 


No. 26. — Lentils^ (foreign.) 

Water, 

11.94 

Water, .... 

12.31 

Oil, « • • . . 

3.30 

Oil, .... 

1.51 

Albuminous compounds. 

24.25 

Albuminous compounds. 

24.57 

Ash, ..... 

2.52 

Ash, ^ . 

2.79 

Other constituents, 

67.99 

Other’ constituents. 

58.82 

100.00 


100.00 

Nitrogen .... 

3.82 

Nitrogen, 

3.87 

Phosphates, . . , . 

0.87 

Phosphates, 

0.60 

Phosphoric acid. 

0.16 

! Phosphoric acid. 

0.51 


! 


ITo. 23 . — Maple Peas, 


Water^ ..... 13.63 

Oil, 1.72 

Albaminons compounds, . . 19.43 

Ash, 2.04 

Other constituents, . . 63.18 


ISo, 27 . — Sunflower Seed, 


1 Water, .... 

10.70 

Oil, .... 

20.98 

Albuminous compounds, 

12.70 

Ash, .... 

2.64 

Other Constituents, 

52.98 


100.00 


100,00 


Kitrogen, 
Phosphates, . 
Phosphoric acid. 


8.06 

0.60 

0.25 


Nitrogen, 
Phosphates, , 
Phosplioric acid, 


2.00 

1.48 

traces 


No. 24 . — Kidney Beans, 


Water, .... 

. 13.00 

Oil, .... 

1.22 

Albominous compounds, 

20.06 

Ash, .. .. 

. 3.56 

Other oon^tuents, 

62.16 


100.00 


No. 28 . — Guinea Corn, 


Water, ..... 13.16 

Oil, 3.46 

Albuminous compounds, . 9.2T 

Ash, . . . . . 3.T3 

Other constituents, . . 72.38 


100.00 


Nitrogen, 
Phosphates, 
Phosphoric acid. 


3.16 

0.95 

0.40 


Nitrogen, 
Phosphates, 
Phosphoric acid. 


1.46 

0.71 

0.14 


No. 25 . — Large Lentils^ grown near 
QuecTisferry^ by 31, Guillerez, 


Water, .... 

12.51 

Oil, .... 

. 1.78 

Albuminous compounds. 

24.25 

Ash, .... 

2.68 

Other constituents. 

58.78 


100.00 


No. 29. — Wheat , — 64 lb. per bushel — 
405. per quarter — £8, ISs. per ton. 


Water, 16.88 

Oil, 1.99 

Albuminous compounds, . 9.01 

Ash, 1.57 

Other constituents, . , 70,55 


100.00 


Nife^en, 
Pho^hat^ . 
Pln^horic acid. 


3.82 

0,66 

0.70 


Nitrogen, 
Phosphates, . 
Phosphoric acid, 


1.42 

0.53 

0.28 
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30. — Oats . — iS lb. per bushel — 
20s. per quarter — £6, 10s. per ton. 

Water, 12.G6 

on, 6.1*2 

Albuminous compounds, . 10.16 

Ash, 2.66 

Other constituents, . . 68.40 


100.00 


Nitrogen .... 

1.60 

Phosphates, . . . . 

0.65 

Phosphoric acid. 

0.01 

No. 31.— SarZey. — 56 Ih. per bushel — 

26s. per quarter — £6, 10s. 

per ton. 

Water, 

15.97 

Oil, 

1.88 

Albuminous compounds. 

7.74 

Ash, ..... 

2.14 

Other constituents. 

72.27 

100.00 

Nitrogen, .... 

1.22 

Phosphates, .... 

0.56 

Phosphoric acid, 

0.35 

No. 32. — Buckwheat 

Water, 

14.69 

Oil, 

2 69 

Albuminous compounds, 

9.84 

Ash, 

1.62 

Other constituents, 

71.16 

100.00 

Nitrogen, .... 

1.55 

Phosphates, .... 

0.91 

Phosphoric acid, 

traces 

No. S3. — Bed Wheat Straw. 

Water, 

13.34 

Albuminous compounds, , 

1.50 

Ash, ..... 

6.80 

Other constituents. 

78.36 

100.00 

Nitrogen, .... 

0.22 

Phosphates, . . . . 

0.06 


No. 84 . — White Wheat Straw. 


Water, .... 

11.23 

Albuminous compounds, . 

1.37 

Ash, .... 

7.98 

Other constituents, 

79.42 


100.00 

Nitrogen, 

0.20 

Phosphates, . 

0.14 

No. 35. — Early Angus Oat Straw. 

Water, .... 

12.06 

Albuminous compounds, . 

1.50 

Ash, .... 

4.81 

Other constituents, . 

81.63 


100.00 

Nitrogen, 

0.22 

Phosphates, 

0.08 

No. 36. — Chevalier Barley Straw. 

Water, .... 

10.89 

Albuminous compounds, . 

1.90 

Ash, .... 

6.24 

[ Other constituents, . 

80.97 


100.00 

Nitrogen, 

0.30 

Phosphates, . 

0.24 

No. 37. — Common Scotch Bean Straw. 

Water, .... 

19.28 

Albumliious compounds, . 

8.25 

Ash, .... 

6.67 

Other constituents, . 

65.85 


100.00 

Nitrogen, 

1.30 

Phosphates, . 

1.03 
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Winter Bean Straw, 



No. 38. 

No. 39. 

No. 40. 


Stram 

Pods. 

Both together. 

Water, .... 

•20.90 

22.01 

20.40 

AlbumiEOUS compounds, . 

6.79 

10.35 

5.71 

Asli, .... 

6.3S 

6.22 

6.39 

Other constituents, . 

65.96 

61.42 

67.50 


100.00 

100.00 

100.00 

Nitrogen, 

Phosphates, . 

1.07 

1.63 

0.90 

1.35 

0.68 

0.39 


Hay, 



No. 41. 

No. 42. 

i No. 43. — Clover Bay.- 

Second Crop, 


New. 

Year old. 

\ 


Water, 

16.54 

13.13 

1 Water, . 

16.84 

Albuminous compounds 

1, 6.16 

4.00 

1 Albuminous compounds, 

13.52 

Ash, . 

7.41 

5.26 

1 Ash, 

5.21 

Other constituents. 

69.89 

77.61 ; 

1 Other constituents, . 

64.43 


100.00 

100.00 


100.00 

Nitrogen, 

0.97 

0.63 

Nitrogen, 

2.18 

Phosphates, . 

0.20 

0.52 

Phosphates, . 

0.86 


The foregoing analyses, as will be at once seen, embrace a large 
proportion of the substances in common use as food for cattle, and, 
if taken in conjunction with those of the turnip, and of different 
sorts of clover which have been published in previous numbers of 
the Transactions, may be considered as giving a pretty full idea of 
the values of these substances. In some respects they are, no doubt, 
deficient: I have endeavoured, however, to make the series as 
complete, and to obtain as many substances, as possible ; but, from 
the Hmited cultivation of many of them in Scotland, I have not yet 
succeeded in obtaining all in a state fitted for analysis. I shall use 
such means as are in my power to supply these blanks, and when 
the analyses are more numerous and complete, it is my intention 
to draw up an extended series of tables, by means of which the 
relative nutrient values of the different substances may be esti- 
mated. Meanwhile, without attempting the minute discussion of 
all that is to be considered in forming a proper estimate of these 
values, I shall here touch shortly on the most prominently impor- 
tant circumstances, reserving all details until I am in a condition 
to supply results founded on more extensive experiments. 

It may be stated, generally, that the food of all animals must 
consist of a proper intermixture of substances capable of supplying 
nifro^en, carbon, and inorganic substances, of which phosphoric 
adH IS the most important. The first of these is required for the 
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production o£ the albuminous or muscular constituents of the 
animal frame; the second, for that of fat, and for the support of 
the respii'atory process; the third, for the production of bone, 
&c. The proportion of these substances required for the nutri- 
tion of the animal, is not, however, invariable, but depends partly 
on age, and partly on the circumstances in which it is placed. 
So long as an animal has not reached maturity, a large quantity of 
the elements of bone is required, as well as of all the other sub- 
stances, which must be consumed in increasing the size of the 
animal. But when it has arrived at its full size, it no longer re- 
quires those abundant supplies of phosphates which are necessary 
for the growing animal, wiile the food becomes such as suffices to 
sustain those great physiological changes which are proceeding in 
the living body ; and for all this nature has beautifully provided, for 
in the milk she has prepared a food peculiarly rich in phosphates, 
and plentifully supplied with all the other elements which the 
young animal requires. On the other hand, when the stage of 
existence during which a rapid increase in size takes place, has 
been passed, the animal comes to foods which supply no more 
nutriment than is consumed in the daily waste of the body. The 
object of the feeder, however, is not merely to sustain the animal 
in its normal condition, but to produce what may be considered an 
abnormal deposition of fat and muscular fibre. To effect this, he 
must supply, in increased proportion, the elements required to form 
those constituents of the frame, and long experience has enabled 
the farmer to ascertain, with some degree of success, the method in 
which this is to be done ; but the information has been obtained 
with much labour, and no doubt with much loss. Though indu- 
bitably imperfect, this information served its purpose under the 
old system of farming ; but as things advanced, and new substances 
were employed, the economy of food became more important, and 
the imperfections of our previous knowledge forced themselves 
home to the practical man. The object now to be held in view 
in feeding cattle is, so to apportion to them different sorts of 
food as to produce the ’greatest possible effect in increasing the 
weight of flesh and of fat. To effect this, the fundamental point is, 
first, to ascertain the constituents to which the formation of these 
portions of the body is due, and this the researches of chemists 
and physiologists have long since established, though it is only 
lately that the agriculturist has taken advantage of them. They 
have shown that the production of muscular fibre or flesh is pro- 
portionate to the albuminous constituents the food contains, and 
that of fat to the carbonaceous constituents, though the latter is 
dependent not only on the quantity of these substances con- 
sumed, but also on the proportion of them which is employed for 
sustaining the respiratory process, which is variable. The albu- 
minous constituents of animals are identical with those of plants ; 
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and in the increase of these, all that happens is a* simple depo- 
sition of them in the tissues of the animal ; but of the carbona- 
ceous or fat-producing foods, there are two great classes — the 
fats and the saccharine substances. The fatt 7 matters of plants 
are identical with those of animals, and it was long supposed that 
they were the sole and only source of the fat of animals ; but more 
recent investigations have shown that a part of them, at least, may 
be obtained by a peculiar decomposition of the saccharine matters. 
This opinion, long a matter of dispute among scientific men, may 
now be considered as set at rest ; and it is admitted on all hands 
that the fats of animals may be produced from both classes of car- 
bonaceous compounds ; but there can be little doubt that, when a 
sufficiency of fatty matters is supplied in the food, the fattening 
of an animal is more likely to be due to the simple accumulation 
of that fat in its system, than to the production of it from other 
substances. For this reason, the proportion of fat or oil which 
a food contains must always be a matter of much importance, and 
must form an element in the estimation of the value of all kinds 
of food. 

The great points in the determination of the value of different 
sorts of food are, then, the albuminous matters and fats. But we 
are still greatly — nay, altogether in the dark as to the relative 
values of these two classes of substances ; and a very slight con- 
sideration of the matter will show that they cannot he estimated by 
chemical means. Their quantities are estimated in the previous 
analyses ; and so long as we adhere to one element, we can, of 
course, easily determine the relative values of the substances in re- 
lation to this one element ; but we cannot ascertain chemically the 
nutritive value due to each constituent, when, as is commonly the 
case, two or more of them occur in the same substance, so as to 
estimate the total nutritive value of the food. This must he done 
by experiment upon animals, and I know nothing which would be 
so great a boon to agriculture as the performance of such ex- 
;^eriment3. In the mean time, I append to this paper two tables, the 
first giving the relative quantities of the albuminous compounds ; 
the other, that of the oU in the foods hitherto examined in my 
laboratory, which may be used with advantage in determining the 
nutritive value of foods, to a certain extent. The principle on 
which I think they ought to be employed is, to ascertain from them 
what foods are richest in either substance, and, in feeding, to appor- 
tion the two together so that there shall be no excess of either 
constituent. What the best proportion of albuminous to fatty 
matters is, we can at present only guess, and it must be deter- 
mined by experiment ; but experience has shown that, while great 
benefits are derived from the uses of those substances which are rich 
in albuminous and fatty matters, it will not do to trust too exclu- 
to these. There must be a sufficient supply of all the other 
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constituents, including especially the phosphates ; and though no 
foods are devoid of these, some present a very small percentage 
of certain of them. 

A very slight inspection of the tables with which this paper ter- 
minates, will serve to show how they may be employed to estimate 
the values of the different foods, and to suggest the proportions in 
which they should be used together. Suppose, for instance, a 
farmer had been giving his catUe 150 lb. of turnips per day, and, 
for some reason, was desirous of husbanding them, and of giving 
only 100 lb. to each, and wished to know what substance, and 
in what proportion, he ought to employ instead, he would first 
inspect the table, and would decide, probably, on the employment 
of oil-cake, which is found to stand high in both the tables. Sup- 
pose he had selected poppy cake, and specially with reference to 
the amount of albuminous matters which it contains, then the 
quantity which he ought to employ to replace 50 lb. of turnips 
is found by the following proportion between the quantities of 
albuminous substances in both — 

31.4S : 1.27 501b. : 2.011b. 

It appears from this that 2.01, or almost exactly 2 lb., would 
contain the same quantity of albuminous constituents as 50 lb. of 
turnips. It would not be prudent, however, to trust to exactly 
2 lb. of poppy cake as tbe equivalent of 50 lb. of turnip ; for, in 
the former, the total quantity of solid matters will amount only to 
1 lb. 12 oz., while, in 50 lb. of turnips, there will be about 5 lb.; 
and the excess in weight of the latter is due to its containing a 
larger quantity of the saccharine class of constituents, which is 
small in the poppy cake ; and to make up for this, a somewhat 
lai'ger quantity ought to be employed. 

By a similar calculation to that given above, we find that 50 lb. 
of turnips correspond to 2.29 lb. of linseed cake. If we reckon 
turnips at 8s. per ton, then 50 lb. will cost about 2Jd. ; while at 
present, when linseed cake sells at about £10 per ton, 2.29 lb. 
will cost between 2^d. and 2fd., and is consequently, at present 
prices, a dearer food than turnips. It is also much dearer than 
tares and beans, and some of the other substances mentioned 
in the table. 

I should have wished to have embraced in the analyses I have 
performed, those of many of our root crops, some of which I 
believe to be deserving of more attention on the part of our far- 
mers than they have yet received ; hut these and various other 
analyses I must defer to a future opportunity. 
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; I, — STABLE, sbowing the Proportion of Axbuminotjs Matters contained 
in 100 parts of dififex'ent substances employed as Pood for Cattug, 


Poppy cake, 


31.46 

Rape cake. 


29.53 

Crambolina cake, 


28.79 

Common Scotch tares, 


28.57 

Hopetonn tares. 


28.32 

Linseed cake, . 


27.69 

Field beans, 


27.05 

Winter tares, (foreign,) 


26.73 

Spring tares, (ditto,) , 


26.54 

Cotton seed cake. 


25.16 

Beans, (65 lb. per bushel,) 


24.70 

Linseed, 


24.44 

Lentils, 


24.57 

Large lentils, (Scotch growth,) 

24.25 

Grey peas. 


24.25 

Foreign beans. 


23.49 

Kidney beans, . 


20.06 

Maple peas. 


19.43 

Clover hay, (second crop,) 


13.52 

Sunflower seed, 


12.70 


Oats, .... 10.16 

Buckwheat, . . . ^.84 

Guinea corn, , . . 9^7 

Wheat, . . . 9.01 

Common Scotch bean straw, . 8.25 

Barley, . . . 7.74 

Hay, (new,) . . . 6.16 

Winter bean straw, . . 5.71 

Hay, (old,) . . . 4.00 

Crimson clover, (T. incarnation,) 3.30 
Yellow clover, . . 3.26 

Lucerne, . . . 3.11 

Cow grass, (T. medium,) . 2.75 

Red clover, , . . 2.59 

Chevalier barley straw, , 1.90 

Early Angus oat straw, . 1.50 

Red wheat straw, . . 1.60 

White wheat straw, . . 1.37 

Turnip, . . . 1.27 


n. — STABLE, showing the Proportion of Oh contained in 100 parts of 
the different substances nsed as Food for Cattle. 


[Where the substance is not mentioned, it either contains no oil, or so little 
that it cannot be accurately determined.] 


Linseed, 


34.00 

Lentils, (Scotch growth,) 

1.79 

Sunflower seed. 


29.98 

Maple peas. 

1.72 

Linseed cake, 


12.79 

Winter tares, (foreign,) 

L5S 

Rape cake. 


11.10 

Beans, (65 lb. per bushel,) 

1.59 

Crambolina cake. 


9.50 

Field beans. 

1.58 

Cettoitseed cake, 


9.08 

Foreign beans, , 

1.51 

Oats, . 


6.12 

Foreign lentils, . 

1.51 

Poppy.cake, 


5.75 

Hopetoun tares, 

1.49 

Guinea com, . 


3.46 

Common Scotch tares, . 

1.30 

Grey peas, 
Buckwheat, 


3.30 

; Spring tares, (foreign,) . 

L26 


2.69 

I Kidney beans, . 

1.22 

Wheat, 

Barley, 


. . 1.99 : 

818 i 

Tnmip, 

0.20 
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ON THE USE OF THE GRUBBER. 

By 3Mr John Wilson, Edington Mains, Berwickshire. 

[Premium — The Gold Medal.} 

In the following report on the advantages of the grubber as a 
substitute for the plough, I shall do little more than narrate my 
own experience for the past three years. Previous to this period, 
I had been in the habit of using Finlayson^s harrow — the form of 
grubber then most in repute — as an auxiliary to the ordinary til- 
lage implements. But this grubber, however excellent as compared 
with its predecessors or contemporaries, is too severe in draught, 
too heavy and costly, for the full benefits of tillage by grubbing to 
be realised through its use. Towards the close of 1849, the per- 
usal of General Beatson’s treatise,* with other concurring circum- 
stances, induced me to look out for some more simple and efficient 
implement of this class than I had yet met with. On communi- 
cating my wishes to Messrs Scoular and Company, agricultural- 
implement makers in Haddington, I was made aware for the first 
time that such an implement as I desired had, two or three years 
previously, been introduced in East Lothian by Mr Alexander 
Howden, Traprain, (hence known as the Traprain ” Grubber,) 
and that, more recently, they had themselves brought out what 
they considered an improvement upon it. In February 1850, I 
visited Messrs Scoularis factory, and, after examining both these 
•forms of light grubber, purchased five of the kind introduced by 
themselves. Subsequent to this, a correspondence in the North 
British Agriculturist newspaper made known to its readers that the 
Traprain grubber was the invention of Mr J ohn Tennant, at 
Shields, near Monkton in Ayrshire. In the spring of 1851, Mr 
Tennant, having introduced a considerable improvement in the 
form of the tines of his grubber, and also a contrivance for exclud- 
ing sand from tfie axle of its w^heel, and retaining the oil, had his 
implement registered. Drawings and a description of the grubber, 
as thus improved, appeared in the Practical Mechanics'' Journal for 
1st July 1851, and from thence were copied into the leading agri- 
cultural journals. The implement has been extensively sold, and 
is now to be met with in all parts of the kingdom. Before this 
description w’as published, I had procured two Tennant’s grubbers, 
in the form of it then in use in East Lothian, and also another 
from Messrs Scoular and Oompany,.which they call the triangle"' 
grubber, the whole of which 1 have since had in stated use. The 
implements now referred to have their main features in common, 
and are distinguished from all others of their class by their extreme 
lightness, cheapness, simplicity of construction, and easy draught. 

* A New System of Cultivation^ <£?c. By Major-General Alexandee Bbatson. 

Edition. London, 1821. 

TBANS.— MAKCH 1853. 
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Their weight is about 2 ewt. ; their price, from 55s. to 65s. ; * their 
draught thoroughly under the power of even a light pair of horses ; 
the width covered by one of them^ when at work, is 3 feet ; and the 
space gone over by it, in a given time, somewhat more than four 
times as much as can be done by a plough. Both the implements 
now referred to are so excellent that it is hard to decide betwixt 
them. Each has, in certain respects, some advantage over its 
rival ; but the balance of excellence is, upon the whole, in favour of 
Tennant’s. So much for the implements themselves, and now for 
their uses. 

My first trial of them was made in March 1850, upon a field of 
light loam, which had borne a crop of turnips the previous year. 
These had been consumed by sheep early in autumn, and the land 
immediately thereafter ridged up ; so that, after exposure to the 
frosts and rains of an entire winter, I found it too much weathered 
to admit of the seed-corn being properly covered by mere harrow- 
ing. After sowing barley broadcast, it was accordingly stirred by 
a single turn of these grubbers, and then harrowed. By this means 
the seed was covered to a wish, such weeds as had ^rung np were 
destroyed, and the surface-soil nicely pulverised. The space gone 
over in a day by each grubber was about 4 acres. As the sequel 
will show, I should now treat such a case somewhat differently. A 
good crop of barley was, however, obtained, and at the time I had 
every reason for being satisfied with this first trial of light 
grubbers. 

Shortly after this, they were set to work upon a portion of my 
fallow-break. The piece of land in question had been planted with 
potatoes in the preceding rotation, and as these were cut oflT early 
in the season by the prevailing disease, the weeds had got ^ead, 
and the land was left very foul. By grubbing it twice, in opposite 
directions, the weeds were brought to the surface, and removed 
with far less labour, aud in much shorter time, |han I ever could 
do before. Had I commenced the cleaning process by cross-plough- 
ing, according to former usage, the roots of the couch-grass would 
have been cut into innumerable fragments, and mixed through the 
soil, whereas these grubbers brought them to the surface unbroken. 
After being freed from adhering soil hj the frequent use of the 
common harrows and one-horse rollers, the weeds were collected 
by means of common hay-rakes. I ascertained at that time that 
a field- worker can clear about jfve times more space in a day by 
raking than fay hand-picking, and make quite as good work. My 
n^t experiment in grubbing was upon a piece of light, dry, muiry 
soil, on a sandy subsoil, on which a turnip crop had just been con- 
sumed by sheep. This field I had resolved to sow with grass-seeds, 
without a grain crop. Part of it had already been ploughed up in 

. * Owing to Uie reeeat advaace ia the price of iron, aboat 15s. has been added to 

liiat of each grabber. 
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ridges and sown ; but it occurred to me to try whether a sufficient 
tilth could not be obtained on the remainder without using the 
plough at alL Taking advantage, therefore, of a moderate rain, 
by which the soil previously trodden hard by the sheep was some- 
what softened, I set these grubbers to work, and, by going over it 
twice, my purpose was effectually accomplished. The soil was 
stirred as deeply as was necessary, the manure was kept near the 
surface where the grasses would get most good from it, and a fine 
mould, most suitable for the germinating of small seeds, was easily 
obtained. The seeds were then sown, covered in by means of 
Crosskill’s roller, and the whole work accomplished in less than 
half the time that would have been required had it been ploughed. 
This field has now been in pasture for three seasons, and has 
grazed so unusually well, as to convince me of the propriety — at 
least as regards similar soils — of this plan of sowing grass-seeds 
without a grain crop. Although the whole field has done well, I 
have yet observed, that on that part of it which was grubbed the 
herbage has maintained a deeper green, and has been preferred by 
the stock to that on the ploughed portion. 

Part of my turnip-break for that year (1850) consisted of a 
low-lying field of peaty soil, resting on a subsoil of mingled sand, 
clay, and quartz gravel, drained with tile-drains 3 feet deep, and 
from 15 to 30 feet apart, according to the varying degrees of wet- 
ness, the whole having been brought under tillage for the first 
time about ten years before. It had carried a crop of oats in 1849 
after two years’ grass, had been ploughed up after the removal of 
the crop, and so lay until about the beginning of May following. 
It was then worked by these grubbers, and about three-fourths of 
it, without any previous ploughing, drilled up and sown with 
turnips. The remainder of the field, not being so clean, got one 
ploughing ; and although the whole was sown under (apparent) 
equally favourable conditions, the crop on this ploughed portion 
was manifestly inferior to that on the remainder, which was pre- 
pared by grubbing only. 

Later in the same season, I found great advantage from using 
these implements in working a field of strong clay-loam, with a 
subsoil of clay -marl. Half of this field is drained, and the other 
not, the drains bein^ 2^ feet deep, 30 feet apart, and filled with clean 
river-gravel, and tiles in the main drains. It was in process of 
bare-fallowing ; and from the size and hardness of the clods I was 
afraid, before trial, that here these light implements would prove 
of little use. In this, however, I was ^eeably disappointed, for 
by stirring it with them repeatedly during a period of hot, parch- 
ing weather, the couch-grass and other weeds were so effectually 
destroyed that it was found unnecessary to gather them off. In 
the autumn of the same year, I used them again in preparing a 
piece of land for wheat after potatoes. This was a deep friable 
loam, resting on freestone, and drained with tile-drains 2^ feet deep 



522 


ON THE USE OP THE GRUBBEE. 


and 30 apart. After the potatoes “were harvested, and the haulm 
raked off^ the land was twice grubbed and harrowed, and the wheat 
drilled in immediately without any ploughing. Alongside this 
potato-land lay a piece of bean-stubble, three ridges of which were, 
for experiment, treated in precisely the same way as the potato- 
land, and the rest of it ploughed up in ridges, and sown with wheat 
broadcast. The whole proved an excellent crop, that after the 
potatoes being the bulkiest, and that upon the three ridges of bean- 
stubble quite as good as on the ploughed part. 

About the same time I made my first trial with these grubbers 
in autumn-cleaning an oat-stubble intended to bear turnips the 
following season. It is a field of light sandy loam, with sandy 
subsoil, and most of it naturally dry. It was first ploughed with 
a light furrow, and then repeatedly grubbed, harrowed, and rolled^ 
after which the weeds were raked together and carted off, and the 
land again ploughed more deeply than before, and so left until the 
following April. My turnip-break for 1851 consisted of 210 acres, 
of which 130 (including the field autumn-cleaned) is either light 
sandy loam, or black, light, moory soil on a sandy subsoil, the 
wetest parts having been drained with tile and sole, 30 inches deep 
and 30 feet apart. The remaining 80 acres is strong brown loam, 
for the most part upon a pervious subsoil over freestone rock, but 
interspersed with bands and knolls, in which clay predominates, 
both in soil and subsoil. About the half of this has been drained 
in the manner last described ; the remainder is undrained, and for 
the most part tolerably dry. Nearly the whole had, the previous 
year, carried a crop of oats after lea ; and in autumn the whole 
had been ploughed with a good deep furrow. By the repeated use 
of grabbers, harrows, and light rollers, the whole of these 130 
acres were cleaned, brought to a fine tilth, and at the proper 
season drilled up and sown with turnips, without any spring 
ploughing whatever, except in the ease of some headlands that had 
been consolidated by carting. In two fields, portions of the crop 
suffered much from “ fingers and toes,” but the remainder was a 
remarkably abundant crop. It was inspected and much admired 
by several practical farmers, who could detect no deficiency in the 
cleanness or condition of the soil, and were much surprised to find 
that the spring tillage had been effected by grubbing only. Of 
the 80 acres of strong soil, 10 were dunged on the stubble before 
receiving the autumn ploughing. Early in May this piece of land, 
after being well stirred by the grubbers, was drilled up and sown 
with swedes. A good braird ensued, but, a few days after, the 
young plants were so completely destroyed by the turnip-flea that 
a second sowing had to be resorted to. * A tolerably good crop was 
ultimately obtained ; but still thife accident so interfered with the 
experiment as to hinder satisfactory conclusions being drawn from 
it. After the removal of the turnip crop, this portion of the field 
did.eertainly plough up less kindly than the remainder ; but the 
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whole field has since produced a good crop of wheat, and is now 
covered with a close plant of young* clover. The remainder of the 
turnip-break on this stronger division of the farm received at least 
one, and some of it two, spring ploughings ; but much valuable 
aid was obtained from the light grubbers, both in pulverising and 
cleaning it. During this season I also became aware of the value 
of these implements as drill-gruhhers. To adapt them for this 
purpose, the outside tine on each side is removed, those on the front 
bar are shifted close to the beam, and the supplementary pair fixed 
upon the hind bar about 16 inches apart ; a pair of horses are then 
yoked to the grubber, as thus arranged, by a main-tree long 
enough 'to admit of them walking abreast in the drills immediately 
to the right and left of flie one that is being operated upon. By 
thus using an implement so much stronger than the common horse- 
hoe, and a pair of horses to draw it, the soil can be stirred to a 
great depth without any risk of the loose earth being thrown upon 
the tender plants, and with very little chance of any weed escaping 
destruction. It is peculiarly adapted for the drill-culture of beans 
and potatoes. 

In the spring of 1852, the 130 acres of light soil, and 30 acres 
of the stronger soil, already referred to, were sown with barley by 
the process called ribbing. Profiting by the example of an enter- 
prising farmer, Mr James Mack, at Upper Keith, I had my Ten- 
nant’s grubbers fitted with a spare set of tines, upon each of which 
a pair of light wings, or mould-boards of plate-iron, were riveted. 
By lengthening the hind bar, the five tines, thus equipped, were 
set at 12 inches apart, and the implement, by this simple arrange- 
ment converted into a ribbing-machine, with which a man and pair 
of horses can rib 10 acres a-day. The land having been ploughed 
with a light furrow, and lain until it was mellowed by the weather, 
was first levelled by a double turn of the harrows ; then followed 
the ribbing-machine ; over the ribbed surface the barley was im- 
mediately sown broadcast, and covered in by a single turn of the 
harrows. The barley crop being now reaped, I can report most 
favourably of this mode of sowing. It seems to combing the good 
qualities both of drilling and broadcasting. There is economy of 
seed, and leaving of open spaces for the admission of light and air 
to the grain crop, and intermingled clovers and grasses, ^ in drill- 
ing ; with the deeper seed-bed, and less crowded position of the 
plants, as in broadcasting. 

The success obtained in a former year in sowing g^s-seeds after 
turnips without ploughing, as already narrated, induced me to 
make a further experiment this year on about 20 acres of this 
light land, from which the turnip crop was latest in being consumed. 
It was the middle of April before the sheep-fold was finally re- 
moved from this portion. The drought being then intense, it was 
obviously of importance to get the soil pulverised, and the seed 
deposited, wife as little loss of moisture as possible. It was ac- 
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cordingly stirred by the grubbers lengthwise and across, and rolled 
betwixt the grubbings, at once to break the crust and to retain 
the sap* After the second grubbing, and some harrowing and rolling, 
the ribbing implement was set to work, and the baney sown as 
already described. The barley thus treated has proved as good a 
crop as that on similar land adjoining, which was ploughed in 
ridges, while the clovers and grasses in the grubbed part are de- 
cidedly the best in the field. It will be observed that the 20 acres 
now referred to have thus received but two ploughings during an 
entire rotation — viz., one in breaking up from lea, and another 
after the removal of the oat crop following. 

My fallow-break for 1852 extended to 230 acres, comprising, as 
in the preceding year, a larger division of light friable soil, and a 
lesser one of heavy loam ; but in addition to these it included a 
field of strong clay loam, the same that has already been noticed 
as having been bare-fallowed in 3850. The two main divisions 
partake of the same general features as to soil, subsoil, drainage, 
and previous cropping as have already been described as pertaining 
to the fallow-break of 1851 — with this difference only, that in two 
of the fields, making up the larger and lighter division, there are 
detached portions of tolerably strong clay-soil, extending alto- 
gether to 10 or 12 acres, and in particular several knolls, on 
which the soil is tough and obdurate. On about 4 acres of one 
of the fields of light soil, a trial was made of Mr Tennant’s pecu- 
liar system of tillage, to be afterwards more fully noticed. With 
this exception, the whole fallow-break was ploughed in autumn in 
the usual manner. The lighter division of it, extending to 137 
acres, has ‘again been cleaned, pulverised, and sown with turnip, 
without any spring ploughing, the above 4 acres only excepted^ On 
these, the order of the process has simply been reversed-— that is, 
they were grubbed in autumn and ploughed in spring ; whereas the 
general break was ploughed in autumn and grubbed in spring. This 
small experiment has quite confirmed the soundness of Mr Ten- 
nant's system, as I found by sowing- time that this portion of the 
field was the cleanest, and the turnips now growing upon it are the 
best. I have mentioned that in the lighter division of this year’s 
break there are portions of clay soil. These were treated precisely 
like the rest of the field in which they occur. My personal experi- 
ence m this mode of working sucksoils being not yet acquired, 1 was 
not without previous misgivings as to how they would drill up. 
My anxieties were, however, very soon relieved, as I this year got 
a better tilth and a better braird of turnips on these stubborn 
knolls than on any previous occasion of working them. 

The division of strong loamy soil was treated for the most part 
in the following manner : As soon as it was dry enough in spring 
it received f good ploughing, after which it was left for some time 
Imtouched. It was next rolled with a heavy roller, and thereafter 
grabbed acro^ the direction of the previous ploughing. By this 
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prelimiiiary rolling the surface was not merely levelled, so as to 
admit of the more perfect action of the grubbers, but the clods, 
being pressed down among the loose soil, offered a firm resistance, 
and thus were crumbled, instead of being merely rak-ed out and 
left on the surface. This operation was followed closely up by 
harrowing and rolling, after which the grubbers, with ikmr seven 
tines any were again worked at right angles to their former course, 
when the soil was found in prime condition for drilling. The tur- 
nip crop on the land thus treated is now a very full one. 

The field of strong clay-land, already referred to, after the re- 
moval of the wheat crop, was gathered up into 15-feet ridges, 
with a good deep furrow, and so left until the following month of 
May, with the exception of one acre, on which winter tares were 
sown. In May, this field was stirred by the grubbers ; but my 
plan being to sow on this field turnips which should occupy the 

5 round until the following season, and bear a crop of seed, and as 
uly is found an early enough seed-time for turnips so destined, 
nothing further was done to this piece of land until the sowing of 
the regular turnip crop was completed- About the middle of June 
it was again grubbed and harrowed, was thereby got into a fine 
tilth, and was about being drilled up, whe^^ a heavy fall of rain 
put a stop to further proceedings. By the time that it got dry 
again, the loosened soil was found to nave set into a firm cake, 
and presented a very discouraging appearance. Had it been 
ploughed at this time, I believe that it would have turned up like 
cheese, and that any attempt to bring it again by such means into 
a state fit for turnip-sowing would have utterly failed- By wait- 
ing, however, until it was quite dry, and then working it with the 

f rubbers, a free tilth, deep enough to admit of a sufficient drill 
eing formed, was readily obtained; the seed was sown, and brairded 
freely, and the field is now covered by a beautiful crop of nice 
round turnips, quite forward enough for the purpose intended. 
The acre which had borne winier tares, after the loose haulm had 
been raked off, was thrice grubbed, with intervening harrowings, 
and was then drilled and sown with the rest of the fields Had it 
suited my purpose to have sown this field in May, I saw from its 
mellow condition that it could have been done with very little 
labour, and to good purpose. 

So soon as the grain crop of the present year had been har- 
vested, the grubbers were again in requisition. In the first place, 
4 acres of wheat-stubble were grubbed, cleaned, ploughed up, 
and sown with winter tares. About the same time operations were 
commenced on two fields of 44 and 54 acres respectively — the 
former a sandy soil, naturally dry, and the latter a good deep 
loam, on a porous subsoil, and in which drains 3 feet deep and SO 
feet apart, occupied by 2-inch pipes, have been made. Both fields 
were in places much infected by couch-grass. My plan in regard 
to them was to get the larger field cleaned as speedily as possible, 
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to cavt on to it thereafter a quantity of summer-made dung then 
in the cattle-yards, and to have that spread and ploughed in be- 
fore the winter ; on the other, I designed to make a further and 
more extensive trial of Mr Tennant'^s system of tillage. Both 
fields were, in the first place, twice grubbed and well harrowed. 
That which it was designed to clean immediately was then grubbed 
a third time, and got more harrowing, after which the weeds were 
raked together and carted off. As some parts were still not quite 
clean, they got more grubbing and harrowing, and were again 
raked. Considerable progress has now been made in carting on 
the dung, and the ploughing will follow as speedily as possible. 
In cleaning this field I have derived much aid from the use of the 
Norwegian harrow. At this season it is rarely either practicable 
or expedient to use the roller in connection with such operations ; 
but its place is more than supplied by the implement just named, 
which breaks the moist clods, and separates the weeds from the 
soil in a most efficient manner. It is really amusing to watch its 
progress over a piece of foul land which has previously been torn 
up by the grubbers. The tangled clots are tossed from one set 
of rowels to the other, are bruised and shaken to pieces, as if the 
implement was a sentient being, and took a malicious pleasure in 
persecuting these pests of the farm. The operations now detailed 

[ present at first sight a somewhat formidable amount of autumn 
abour \ but as it is easier to execute four grabbings than one 
ploughing, there is in reality less extra labour than might be sup- 

C >d ; \men it can be accomplished, it is, moreover, well expended 
ur. For let a stubble-field be examined in autumn, and the 
3POots of the couch-grass will be found running near the surface^ 
and seldom penetrating above 2 inches deep. While m this 
position, it is comparatively easy to tear them up and get rid of 
them ; bat let them, according to the customary practice, be 
buried under a good deep furrow, safe from frosts, and in the best 
possible position, on the first return of genial weather, for pushing 
their fibres through the entire mass of soil, and every farmer knows 
too well what it then costs him to get rid of them. 

As already stated, the field of lighter soil has been twice 
grubbed and harrowed. If w^eather favours, it will probably get 
another grubbing, and so be left until winter is over. This I feel 
encouraged to do, not only by the favourable issue of the small 
experiment of last year, but by what I saw on Mr Tennant’s own 
farm, which I had the pleasure of walking over in his company in 
February last. His published letters had so far convinced me of 
the soundness of his system of tillage ; but it was much more 
satisfactory to hear it expounded by the inventor himself, and to 
see it exemplified in his actual practice. His whole fallow-break, 
at the time of mj visit, was lying in the state in which I have 
jasi described my own field as now being. To the uninitiated, a 
treated certainly presents at this stage a most untidy 
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and unpromising aspect. I found, however, that Mr Tennant’s 
farm, as a whole, was clean ^nd in prime condition, and yet he 
assured me that he had not gathered off a load of quickens for the 
last ten years. He explained to me that the weeds, after being 
brought to the surface, and there exposed during the entire winter 
and early spring, are so effectually killed that they can ultimately 
be ploughed in with safety, when they rot in the soil, and help to 
enrich it. By this plan, the great expense of gathering and cart- 
ing off weeds is entirely avoided. It would seem, too, that when 
soil is pulverised before being exposed to the vicissitudes of wintry 
weather, it profits more by the action of the elements than when 
merely ploughed and left in conmact furrow-slices. My confix 
deuce in the soundness of Mr Tennant’s system has received 
further confirmation from what I have observed, in the course of 
my operations during the present autumn. I have been surprised 
to find that the roots of couch-grass and other weeds, when 
brought to the surface and freed from the soil, wither and die more 
rapidly at this season than they do in summer. The reason 
appears to be, that at the season of active growth the least morsel 
of a root, if covered with pulverised soil, or even in contact with 
it, at once pushes new fibres, regains its hold, and grows as lustily 
as ever ; whereas if similarly exposed at the season when its vital 
energy is quiescent, it is unable to resist the atmospheric influ- 
ences, and speedily dies. This theory appears to account satisfac- 
torily for the success of Mr Tennant’s practice. 

From this narration of facts, it appears that the grubber can be 
substituted for the plough to a considerable extent, and with an 
important saving of time and labour. I shall not attempt to offer 
a money-estimate of the value of that saving ; but I feel warranted 
by ray own experience in saying that, on friable soils, the tillage 
labour of the year can be reduced to the extent of s, fifth part merely 
by this substitution of implements. To the occupiers of strong 
so3s the use of these light grubbers is of even greater importance ; 
for by means of them they can manage to raise green crops, where 
hitherto a bare fallow could not be dispensed with. I have ^ven^ 
from my own experience, a striking iUostration of this ; but I Can 
refer also to that of many fennere in East Lothian, who now pro- 
duce excellent green crops on soil so tenacious, (and sometimes 
undrained too,) that until very recently it would have been 
thought foolish to attempt such a thing. Now, however, by keep- 
ing uppermost the soil that has been mellowed by the wintry ele- 
ments; by working it only when in right condition; by then 
handling it quickly, as the use of these implements enables them 
to do ; and, finally, by early sowing and early storing, they are 
enabled to grow large crops of turnips, to keep a la^e head of 
stock to consume them, and withal to grow as much grain as ever 
they did. 
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By Mr James Poetee, Overseer, Monymusk, AberJeensliire* 

[Premimn — Ten Sovereigns.] 

Thb utility of draining is now so well known, and so universally 
admitted by all intelligent agriculturists, that it appears to me 
unnecessary to say a word on its many advantages, further than 
that I believe it to be the root and origin of aU good farming. 

Before entering into particulars on the subject, I shall give a 
brief sketch of the locality and nature of the lands from which the 
facts of our present inquiry have been collected — vLz. : 

The after- mentioned operations were performed upon the estates 
of Monymusk, Tillyfour, and Braco, situated within the parishes 
of Monymusk, Oyne, Chapel of Garioch, andlnverury, and county 
of Aberdeen. The former estate is the property of Sir James 
Grant, Bart., of Monymusk, and the two latter that of Robert 
Grant, Esq., of Tillyfour, convener of the county, by whose direc- 
tions the work was done. 

These lands comprehend an area of 14,435 acres, 5700 of which 
are arable, about 5500 under wood, and the remaining 3235 hill 
pasture, water, roads, &;c., lying along the south and north banks 
of the river Don, about 19 miles west from Aberdeen, sloping to 
the e^ and south, and sheltered from the north and west by the 
hills of Bennochie and Oairnwilliam, and thickly interspersed with 
wood. The altitude of the estates was taken by a practical en- 
gineer when surveyed in 1846, and the average height on which 
the draining has done may be set down at 450 feet above the 
level of the sea. 

Although a very considerable extent of draining had previously 
been done by the proprietors, that to which 1 shall afterwards 
allude was principally none under the Drainage Act, from a grant, 
obtained in 1847, of d&ll,300, eP10,400 of which has now been 
expended. About 1000 acres of land have been furrow-drained, 
and 230 acres of very stubborn waste land have been trenched, for 
this sum ; and the extent of drains, in round numbers, stands 
thus — Main-pipe drains, 8772 yards; furrow-pipe drains, 213,271 
yards ; main-eyed stone drains, 38,907 yards ; furrow-wedge stone 
drains, 129,627 yards; furrow metal-stone drains, 193,763 yards 
— equal to 332 miles, 20 yards. The estates comprehend variety 
of soils ; and, for the sake of distinction, I shall divide the lands 
on which the draining has been done into three divisions. 

No. L Good deep brown loam, on a subsoil of rich yellow clay, 
intermixed with large whin or heathen boulder-stones, usually 
found at from 3 to 4 feet below the surface. The declivity for 
draining is good, and the land is not so much wetted by bottom 
springs as by an oozing out of water from the strata and slopes of 
the higher grounds. 
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No. IL Light sharp black soil, on a granite or gravelly subsoil, 
and parts poor gravelly clay on pan. Good declivity, and the large 
stones far more numerous, and about the same distance below the 
surface as in No. I. Cause of wetness nearly similar to No. L 

No. III. Blue spouty clay, and pieces of moss and boggy land, 
on a subsoil of blue spouty sandy clay and gravel, mixed with 
boulders, lying principally near the surface. Little declivity, and 
the wetness mostly occasioned by bottom springs, impregnated 
with iron. 

The works commenced under my inspection in November 1847 ; 
and, to give a better idea of the construction of the drains, I shall 
here insert an abridged copy of the general specifications under 
which they were all done. 

ixeneTal Specijlccdions for Draining. 

The lines of drains to be marked off by the inspector, cut 
straight forward, and cleared of all stones, roots, and other sub- 
stances ; the bottoms to be made on inclined planes, to allow the 
water to flow freely, which will be strictly adhered to, notwith- 
standing undulations of the surface ; and the slopes of the sides to 
be regular and straight, and the bottoms properly cleaned before 
filling. 

Main stone-drains . — These are to be cut first, and remain open 
till the furrow-drains are finished, and must be 3 inches in the 
case of pipes, and 6 inches in the case of stones, deeper than the 
furrow-drains, at the point of junction. If not otherwise specified, 
they are to be 20 inches wide in bottom, and 3^ feet deep, and 
stone eyes built therein, 7 inches wide by 9 inches high, of good 
solid dyke-work ; the side- walls to be 6 inches thick, covered with 
well-squared flat stones, with a hold of the side-walls of at least 

3 indi^ on each side ; said covers to be firmly packed at the ends 
with small stones, and a layer of broken 2|-inch metal neatly 
levelled over the whole. In building eyes, a plank, 1 inch narrower 
than the breadth of the conduit, to be drawn along the bottom of 
the drain, in order to give the builder a firm footing, and serve as 
a gauge for the building of the eye. Before the covers are put on, 
the bottom to be neatly cleaned by a hand-drawn hoe as the work- 
man proceeds. Three feet next the mouth of the drain to be built 
of stone and lime, and causewayed, and an iron grating to be built 
in to the mouth of the drain at the back of the first cover, which 
must be a large heavy stone. 

Furrow metal stone-drains . — When not otherwise specified, to be 

4 inches wide in bottom, and 3 feet deep, filled with 24-inch metal 
to the depth of 9 inches, properly harp^, and put in by troughs. 
The metal to be broken in bins, and filled in to the drains in dry 
weather only. 

Wedge sime-drains to be 10 inches wide in bottom, and 3 feet 



530 


REPORT ON DRAINING. 


deep, to be set with stones of nearly equal size, wedge-shapedj in 
three rows along the bottom of the drain, the tapering ends lower- 
most, and proper interstices for the water left between each row ; 
the stones not to exceed 9 inches deep, and to be properly packed 
and levelled on the top, and covered with metal ; tne whole not to 
be above 12 inches deep. 

Main and furrow pijpe drains to be 9 inches wide in bottom, 
and 3, 3^, or 4 feet deep, scooped out to the exact size of the pipes, 
and the pipes laid solid and close end to end, and fixed by collars 
at the joinings, if the employer chooses. A yard of stone and 
lime to be built in the mouth of the main drain, same as stone 
leader. 

Filling drains , — All drains to be inspected before stones or pipes 
are put in, and the stones or pipes to be also inspected before the 
mould is returned. In cutting the furrow-drains, they must be 
kept quite parallel to each other, the soil and subsoil all thrown 
to one side, and the stones to the other side. The operation of 
cutting to be carried on from the lower to the higher ground, and 
the filling from the higher to the lower ground. Where the bot- 
tom is soft and swampy, the bottoms or main and furrow drains 
to be causewayed with stones 6 inches deep, or laid with wood, at 
the employer’s option. The pipes to be fixed at the joinings with 
good clay or collars, and the stones closely covered with good clay 
or turf, after which, 9 inches deep of the best subsoil is to be 
levelled into the drain, and firmly beaten down by a wooden mallet. 
The whole of the soil and subsoil to be put into the pipe-drains ; 
and in the case of stone-drains, the remainder, after the drains 
have been properly filled, to be spread over the adjoining grounds 
equally, as a top-dressing All mrrow-drains to be filled as soon 
after being cut as possible, and no main drains to be covered in 
until the joinings therewith are completed. 

The works were aU done by estimate per 100 yards lineal mea- 
sure ; aud the following Tables will give the particulars. 


[Tables 
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works were chiefly done in 1848 and 1849, when wages were very high. 
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In the foregoing Tables it will be observed that, in some 
cases, the main and furrow drains are of the same depth : this 
deviation from the ordinary rule was occasioned by a quick falling 
of the ground, which rendered deeper main-drains unnecessary. 

EemarTcs on Tahh^ Soil No. I. 

1, Pipe-drains, — At 3 feet deep and 21 feet apart, a uniform 
dryness has been the result. At 3 feet deep and *27 feet apart, 
the land has been tolerably dried, but not quite so effectually as 
in the last case. At 4 feet deep and 33 feet apart, the land is but 
very imperfectly dried, particularly in the centre between the 
drains, where it still retains a damp bleak appearance after heavy 
rains, and that to a late period in spring. 

2. Wedge stone-drains, — At 3 feet deep and 21 feet apart, the 
land is perfectly dried ; it is equally so at 24 feet apart, and the 
same depth ; but at 3 feet deep and 27 feet apart, the land is not 
thorousrhlv dried, and the drains appear to lose their proper effect 
after 24 feet. 

3- Metal stone-drains, — At 3 feet deep and 21 feet apart, a 
perfect dryness has been obtained. At 3 feet deep and 24 feet 
apart, I think they have scarcely produced the same effect. 

I consider this soil best suited for pipes ; they have dried the 
land generally as well as stones, and considerably cheaper, and 
appear to answer best at 3 feet deep and 21 feet apart. The pipes 
can also be more firmly and safer laid than in hard stony land ; I 
am, therefore, inclined to give the preference to this plan, unless 
an open porous bottom could be reached at 4 feet, and, in that 
case, 4-feet-deep drains, at 33 feet apart, might be equally effec- 
tive, and also less expensive. I am aware that a certain deepness 
is imperative for the permanent safety of the pipes ; but as spils 
of this sort will not subside much for a long time, I presume that 
pipes laid at a depth of 3 feet wUl be perfectly safe from all 
external injuries for a long series of years. On this description 
of soil the drainage has produced a very marked and beneficial 
effect, particularly on grain crops, turnips, and grass, the turnips 
yielding 25 tons an acre w’here 10 tons did not grow before. 
Grain crops have been also much increased — oats on an average 
of fully 2 quarters an acre. 

Bemarlcs on Tdble^ Soil No. II. 

1. Pipe-drains, — At 3 feet deep and 21 feet apart, the result 
has been perfect drainage ; and at 3J feet deep and 27 feet apart, it 
has been equally satisfactory. At 4 feet deep and 33 feet apart, 
the effect is very fair, although not quite so marked as the others ; 
and at 4 feet deep and 36 feet apart, the drainage is by no means 
bad, 

2. Wedge stone-drains, — In this case, we have only S-feet-deep 
drains, at 21, 24, and 27 feet apart. In the two former cases a 
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thorough dryness has been produced ; but in the latter, 27 feet 
apart, it is not exactly what could be wished, and the drains seem 
to be losing their proper effect at that distance. 

3. Metal stone-drams . — At 3 feet deep and 27 feet apart, the 
result is similar to wedge-drains at the same depth and distance. 
At feet deep and 33 feet apart, the effect produced is quite 
satisfactory ; and at 4 feet deep and 39 feet apart, it is far from 
bad draining. 

This soil 1 consider well adapted for deep draining, seeing that, 
as the depth increases and the distances apart, the effects are good, 
and the expense considerably lessened. It may be done either 
with pipes or stones ; but, from the difficulty of getting pipes to 
lie firm in a rough stony bottom, I should prefer stones where 
they can be had conveniently and suitable, even at a little more 
expense. If good stones can be got, I consider the wedge-drain 
best : it is not so liable to injury from small obstructions as metal 
or pipes, and will, no doubt, prove lasting in firm-bottomed ground, 
and can be constructed at less expense than the metal drain. 

On this description of soil draining has, no doubt, its advan- 
tages ; but it will not repay the outlay above one-half of the ratio 
in soil No. I. — the expense of workmanship being invariably 
higher, and the extra increase of crops fully a half less than No. 
L On the poorer sorts of this kind of land, I am very sceptical 
whether the extra produce obtained by draining will repay the 
interest of the outlay to the extent of 6| per cent, per annum. 

R&marics on Tahle^ Soil No. III. 

(Spocty, or Boiling Clat,) 

1. Pipe-drains . — At 3 feet deep and 15 feet apart, the land has 
been rendered tolerably dry. At 3 feet deep and 18 feet apart, 
the effect has been but very indifferent ; and at 3 feet deep and 
21 feet apart, the land was not nearly dry, and in some parts must 
be drained a second time. 

2. Wedge stone-drains . — At 3 feet deep and 18 feet apart, the 
drainage was pretty effectual; but at 3 feet deep and 21 feet 
apart, it was not perfectly dry, although better than the pipe- 
draining. 

Of all soils on which draining has been attempted, this is doubt- 
less the most difficult to dry ; it retains water like a sponge, and 
when exposed to the air, soon becomes *a thin pulpy substance, 
nearly as adhesive as glue. I am of opinion that the drains should 
not be more than 3 feet deep, and pretty close together, as in 
many places an open bottom could not be obtained at 8 or 10 feet 
deep. I find wedge stone-drains preferable to pipes, in as far as 
they give more space, and are not so liable to be silted up. In 
the softest parts, 1 have always set the stones on wooden soles, 8 
inches broad, and half an inch thick, and found it to answer well : 
it will no doubt prove lasting, either in clayey or mossy damp land. 

TRAXS. — MARCH 1853 . 2 O 
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The wood costs, at the saw-mills here, about eight shillings per 100 
lineal yards of drain. The drains should be cut in short lengths, 
say about 80 or 100 yards ; and when the land is flat, the run 
may be increased by making the drains deepest at the junction 
with the main drain — say feet deep there, 3 feet deep in the 
middle, and 3 or 2 J feet at the top, as may be required. When 
pipes must be used, they should never be less than 2 inches 
diameter, laid on soles of wood, and fixed by collars. The drainage 
of such land should always be performed in summer, and I find it 
best to have the filling in close up after the drainers. In fact, any 
other system is almost impracticable, hazardous for the safety of 
the work, and also increases the workmanship ; for, whenever the 
soil is exposed to the air, it will boil up in the bottom, and tumble 
in on the sides. Well-heads or quagmires are generally to be 
found in this sort of land, which I have frequently dried by sink- 
ing pits in them to the depth of 5, 6, or 7 feet, or till something 
like a firm bottom was obtained, and filling them with stones as 
high as the adjoining .drains, and carrying off the water by a 
branch stone-drain to the leader. This kind of land, when effec- 
tually dried and liberally manured, has always produced superior 
crops; but, as the expense of draining must necessarily be 
extravagantly high, it is -only in some favoured localities, either 
for improving the climate or beautifying the place, that it is 
advisable to undertake such improvements. 

’Remarks on Tabhy Soil No. III. 

(Moss Aim Boggy IiAxu.) 

1. Pi^drains . — In this case, they are all 3^ feet deep, 18, 21, 
and 24 feet apart, and in every case the land has been thoroughly 
dried. At 18 feet apart, the moss was in some places very deep, so 
that the drains could not be cut through it for want of run ; they 
were therefore cut 3^ feet, and the pipes laid on soles of wood 
at 21 and 24 feet apart. The drains, in most cases, went fully 
through the moss, and, the bottom being firm sandy clay, they 
required no soles. 

2. Wedge stone-drains , — These were 3 feet deep and 21 feet 
apart ; and the^moss being shallow, they went about 18 inches into 
the subsoil, and have most effectually dried the land. 

3. Metal stone-drains , — These were 3 and 3^ feet deep, at 21 
and 24 feet apart, mostl/through the moss. They have to a certain 
extent failed in producing dryness, and being subject to collect 
sediment and iron ore, and are also high-priced, I therefore con- 
sider them unsuitable for draining such land. 

For mossy land, I am of opinion that the above-mentioned 
depths should be increased : the moss subsides much after being 
dried, and the drains will, in course of time, be too near the 
surface. ^ In such land, they should always be a foot or two into 
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the subsoil, if possible. At all events, they should never be less 
than 4 or 5 feet deep, and bottomed with wood, where the subsoil 
cannot be reached. Two feet deep of clayey subsoil from the 
bottom of the drains would amply pay the cost of extra cutting, 
in the shape of manure to the adjoining surface of the mossy 
ground. I consider wedge stone-drains best for this land ; but, if 
pipes must be used, they should be of 2-inch bore, and the joinings 
fixed by collars, which cost about three shillings per 100 lineal 
yards of drain at the pipe-work. The length of lines should in no 
case be above 80 or 100 yards. The cost by the acre is increased 
in consequence of the materials requiring to be carried or wheeled 
along the drain by men. The return of crops has been excellent — 
certain to repay the outlay. 

Concluding Bemarks. 

I need scarcely add, that the lines of drains were always laid on 
the best declivity, running right to the hill, or higher grounds, 
and the depths and distances regulated according to the nature of 
the subsoil. On steep lanxi, su^ect to be wetted from the higher 
grounds, a drain has been put in across the top of the field, and 
the parallel drains connected with it, which I have found very 
useful for cutting off the water from the tlndrained land. In such 
cases this should never be omitted. The extreme length of stone- 
drains has been seldom over 200 yards, and that of pipes, as far as 
practicable, confined to 150 yards ; but when necessity required 
these to be more, and where the discharge of water was expected 
to be great, from very wet land, or deep drains, at a greater 
distance apart, the precaution was taken of laying about 50 yards 
of the lower end with pipes of 2-inch bore. In the commencement 
of the works, some pipe-drains were inadvertently laid, in very wet 
land, with li-inch pipes, at lengths of 220 yards, and the first 
flood completely overcharged them ; so that main drains had to 
be cut across the middle of the fields, to prevent the total destruc- 
tion of the drainage. The outfall is the primary part of all good 
drainage ; and to secure a good one, and keep it clean, are objects 
of the last importance, and oi^ht to be well attended to, otherwise 
the main drain soon gets silted up, especially in flat lands, and 
must ultimately destroy the whole drainage tnerewith connected^ 
It is, however, difficult to get this pro^rly attended to over a 
la^e estate ; but, as a substitute, the outfalls of this drainage have 
chiefly been constructed so as to give a drop or fall of 9 or 12 
inches from the mouth of the main drain. With the exception of 
some small failures, the drainage, upon the whole, has proved 
effectual. These failures have been chiefly in pipe-drains ; and, on 
examination, are found to be caused either by broken pipes, or pipes 
silted up by a soft sandy sediment resembling plaster-lime, which 
has run hard in the pipes — the result of laying them improperly, 
without soles or collafs, through soft, swampy, clayey spots of land, 
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and sometimes in consequence of old drains or springs throwing in 
more water than the pipes could discharge. The pipes of them- 
selves were quite fresh — no sign of going to decay, as some parties 
averse to pipe-draining afiSrm. I have little doubt of their dura- 
bility, if TOt? burned and properly laid in drains and soils suitable 
for them. About a quarter of a million of pipes has been laid here 
' with collars, which 1 consider an excellent safeguard for them. 

In summing up the foregoing results, it may be inferred that 
every description of drains has produced its results to a certain 
extent, according to the nature of the soil to which it was applied. 
Pipe-drains I have no objection to ; but more care is required in 
laying them, and they are more easily obstructed.. Wedge stone- 
drains I consider to be very excellent ; and in this country, where 
stones are plentiful, should not be lost sight of. Metal stone- 
drains answer well in firm land ; hut, from the expense of con- 
struction, are likely to fall into disuse. At present, the deep- 
draining mania prevails, and its advocates tell us that 4 feet deep 
should be the lowest standard under all circumstances, and on 
every description of laud. This is nearly tantamount to the 
quack pills curing all diseases to which the human body is sub- 
ject. My firm opinion is, that the depth, distance apart, and 
description of drains, should in all cases be regulated according to 
the nature of the soil and subsoil to which they are to be applied. 

I have now endeavoured to give the subject a candid and imr 
partial exposition^ as far as my experience and observation enable 
me to do ; and should it be found to afford useful information on 
draining, or tend to remove doubts which have hitherto e:risted, 
my object in preparing this report will be fully realised. 
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this Report IiM already appeared in an agricnltoral newspaper, it Is published by the 
Soeaeto in ccwnectjon with the Reports on the same subject of 1849, 1850, and 1851, and for the pur- 
pose of pen»anen13y recording the results of experiments so Important as those detailed. 
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Laing’s do. 
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26 

37 
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24 19 
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Skirving’s Do. 

26 

34 
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20 
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24 

38 

32 6 

25 12 
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24tU May 
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25 

37 

19 11 

15 10 

20 
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Do. 
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27* 

32 

25 10 

20 4 


2 
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Isi June 
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31 
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2 
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Sd June 
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32 
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4th June 

Broadchapel, Loch- 
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Swedes, 

27 

32 

28 6 

22 9 
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29 th May 

Pomeranian White, . 
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27 

40 

25 8 

20 3 
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1 
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Swedes, 

27 

32 

35 12 

28 4 

17 
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8th May 

White Globe, . . . 

27 

40 

39 12 
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17 

14 


14 
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1st June 
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Gemrigg, Eirkmichael, 

27 

38 
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17 
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14 
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3d June 

Swedes, 

28 

28 

26 17 
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28th May 

White Globe, . . . 
Hillside, Drufesdale^ . 
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26 

28 

30 3 

23 18 

15 
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29th May 

28 

28 

36 1 
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28 

28 
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25 
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28 

30 

38 10 
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25 

2 




3| 



27th May 

Hardy Green, . , . 

28 

34 
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23 4 
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10th June 
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28 

31 

20 6 

16 2 

30 
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10th June 

HiU Field do. . . , 

27 

31 

19 12 

15 11 
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Do. do. ... 

27 

33 

20 6 

16 2 
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Kirkburn, Drirfesdakt 













Green Top, .... 

28 

31 

25 18 

20 11 

15 

2 
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28 

33 
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28 13 

15 

2 



10 
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Yellow Bullock, . . 

28 

31 
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18 6 

15 

2 
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30 

27 4 

21 11 

25 
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30 

33 7 
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28 

32 
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28 
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28 
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27 

36 
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30 

32 
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25 
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30 

36 

19 12 
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25 

3 
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29 

38 
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22 5 

14 
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12 
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30 
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27* 

36 
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26 

40 
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12 
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26 
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12 
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26 

35 
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12 
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26 
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40 i 13 17 
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28 
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20th 

25 and 27 May 

Do., 

29 

37 

30 8 

24 2 

18 

4 







Purple Top Yellow, . 

28 

37 

25 11 

20 5 

15 

2 







16 and 17 June 

Hardy Gr^n, . » . 

28 

44 

31 3 

24 14 

15 

2 







Do, do. 

White Globe, . . . 
Kjrkcroft, Appiegartht 

28 

37 

34 13 

27 10 


3 







28th June. 

Swedes, 

29 

39 

32 9 

25 14 

20 

3^ 







18th May 

y^low Bollock, . . 

29 

44 

22 6 

17 14 

15 

2 







Do. 

Do. do., . . . 

29 

43 

19 19 

35 16 


Si 







Do. 

Porpte Top Yellow, . 

29 

39 

21 12 

17 3 


Si 

1 






26tb May 

Hardy Green, . . . 
Shaw, Hutton^ 

29 

33 

26 7 

20 18 

20 

! 

i 






Do. 


Yellow Bullock, . . . 

28 

25 

17 10 

13 17 

15 

2^ 

1 






10th June 

Pomeranian White, . 

28 

33 

28 7 

22 10 

18 

2i 

1 






6th June 

Hardy Green, , . . 

28 

35 

36 1 

28 12 

18 

2| 

1 






5th June 

Green Top Swede, . . 

28 

35 

30 2 

23 17 

25 








24th May 
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28 

29 

35 7 

28 1 

25 

2i 
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Swedes, 

28 

29 
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22 15 

24 
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27 

34 
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16 19 

24 
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27^ 

32 
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24 
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32 

21 1 
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16 13 

18 


i 





2 

27th May 

Johnston, 

Hardy Green, . . . 
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27 

48 

|20 6 

16 2 
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27 

41 
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27 

52 

21 16 

17 6 
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Ydlow Bullock, . . 

27 
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15 
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Swedes, ..... 

27 

51 
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23 6 

15 
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27 

27 

59 

53 

19 19 
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15 16 
^10 
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5 
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HardyGreen, , , . 
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27 

48 

26 17 

21 6 


2 




5 



Do*. 

Yellow Ballo<&, . . 

37i 

: 36 

17 2 

13 11 

18 

2 







2d June 

Swedes, ..... 

28 

36 

28 7 

22 10 

26 

2 

1 






14 and 35 May 
21st Mny 

HardyGreen, . . 
WooDEVD, Johnston, 

28 

33 

33 6 

26 7 

18 

2 

1 

1 



bjsh 



Yellow Bullock, . . 

27i 

45 

i 25 13 , 20 1 


3 

i 



6 



1 1st and 2d June 

"Vniite Globe, . . . 

28 

46 

40 12 

32 3 


3 

1 



6 



Do do 

Purple Top Yellow, . 

27 

oO 

20 13 

16 2 

15 

2 





1 

25 and 27 May 
Do. do. 

Yellow Bullock, . , 

27 


19 12 

16 11 

15 

2 

1 





1 

SAUGBmnes, Wamphray, 

27* 

1 




1 






Swedes 

White Globe, . . . i 

40 

42 

19 5 
36 15 

15 5 
29 2 

20 

20 

1 

1 


1 

1 





8th June 

9th June 

24th May 

25 to 29th May 

Swedes, j 

27^ 

3S 

29 12 

23 9 

20 

1 

1 , 

1 





YeUow Bullock, . . | 

; 27 

44 

18 17 

14 19 

20 ; 

1 


1 





Bkoomhills, VTamphray, 1 









Swedes, 1 

Hardy Green, . - . j 

29 

40 

31 1 

24 IS 

20 

3 







21st May 

I2th June 

27 

42 

25 1 

19 16 

4 







Yellow Bullock, • . 

27 

44 

22 3 

17 11 

16 

3 







PoMPLABHEN, Wamphrap,' 








1st and ^ June 

Yellow Bullock, . 

26i 

41 

25 3 

19 19 

' 18 

2 


2 





18th May 

19th May ! 
22d May 

Swedes, 

27 

35 

33 1 

26 4 

18 

2 


2 





Yellow Bullock, . . 
"Wamparavgate, Warn-. 

27i 

37 

29 5 

23 4 

18 

2 


2 





phrtiy. 

White Globe. . . . 

27 

42 

34 3 

27 3 

20 

2 







6th June 

Yellow Rullock, . . 

27 

88 

26 10 

20 1 

18 

2* 







Purple Yellow, . 

27 

36 

21 1 

16 14 

20 

2^ 







15th June 

Skirvins»8 Swede, . . 

28 

87 

32 18 

26 1 

30 

3 







5th June 

26th May 

A^eroft’^ do,, . . 

28 

36 

30 2 

23 17 

SO 

s 







Y^ow Bulkx*, . , 

27 

32 

25 8 

20 S 

20 

2 







Do. 

81st May 


\TabU continued. 
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i 

1 

No. of Turnips on 
10 lineal yards. 

Weight. 


Manure per Scotch Acre, 


Names of Farms, 

S 









Parishes, axd 

isi 



1- 



1 1 

1 

■s 


Date 

Kimds of Tur- 
nips. 

) OO 

Per 

Scofch 

Acre. 

Per 

Imp. 

Acre. 

§1 

If 

1® 

Aganioa 

Guano. 

If 

r 

11 

is 

a 

Gissolref] 

Bones. 

1 

e 

|i 

■So 

OF Sowing. 





■ 

enMc 









Kirkhill, Wamphrap, 



tons cvt 


CHt 

evt 


hUB 

Iras 















White Globe, , . . 

27i 

35 

24 12 

19 10 

18 

2 




4 



IStli June 

Hardy Green, . , . 

2^ 

36 

24 16 

19 13 

18 

2 




4 



24th June 

Purple Top Yellow, . 

27 

38 

20 14 

16 8 

18 

2 







IStU June 

Yellow Bullock, . . 

27 

36 

29 15 

23 12 

28 








nth June 

Do. do,, . . . 

27 

36 

21 1 

16 14 

20 

2 







12th June 

Do. Laurie’s, . , . 

27 

39 

31 12 

25 1 

25 

2 







14th June 

White Globe, . . . 

28 

32 

37 2 

29 8 

18 

2 







26th May 

Swedes, 

Palaceenowe, Sirhpat- 

27^ 

37 

34 5 

27 3 

27 

2 







25th May 

ridc-Juxictf 














River’s Swede, ... 

29| 

24 

28 0 

22 4 

20 


4 



4 



6th May 

Laing’s do 

29^ 

27 

27 18 

22 3 

20 


4 



4 



Do. 

Skirving’s do., ... 

29i 

29 

27 5 

21 12 

20 

! 

4 



4 



Do. 

Hardy Green, ... 

29 

23 

27 14 

21 19 

30 


1 



2 



15th May 

Aberdeen Yellow, . 

29 

25 

21 19 

17 8 

30 


1 



2 



Do. 

Yellow Bullock . . | 
Newton, i 

29 

25 

21 12 

17 2 

30 


1 



2 



Do. 

Hardy Green, ... 

27 

36 

39 19 

31 13 

25 

2 







20th May 

Swedes, I 

27 

32 

85 4 1 27 18 

25 

2 







21st May 

Yellow, i 

i 27 

33 

23 12 

18 14 

25 

2 







22 and 24 May 

Purple Top Yellow, . 
Capelgill, Moffati 

27 

39 

27 4 

21 12 

25 

2 







27th May 

White Globe, . . . 
Yellow, ...... 

27 
27 { 

38 

40 

40 6 : 31 19 
25 8 '20 3 

18 

18 

% 







22dMay 

22 and 24 May 

Purple Top Yellow, . 

27 

40 


21 12 

18 








Do. do. 


For Swedes, 

,, TeUow, 

,, Common, 


AVERAGE WEIGHT. 

Scotch. Ikpeblau 
tons ovt tons ewt 

29 10 23 7 

22 0 17 7 

30 0 23 14 


AVERAGE VTEIGHT OF THE FOUR LAST CROPS. 


PER IMPERIAL ACRE. 


For Swedes, 

„ Yellow, 

,, Common, 


1849. 1850. 

ions ct( tons cvt 

21 10 24 9 

20 2 19 14 

22 7 25 14 


1851. 1852. 

tons ewi tons owt 

19 16 23 7 

17 0 17 7 

21 1 23 14 


Tliese various trids of the crops referred to extend over between 600 and 700 acres, and thej incline 
Hie reporter to a vety confident opinion Hiat Hiey exhibit a correct average of tbe fields weighed. 

25tt moornber 1852. M. MARTEEf. 


Locebebib, iVov. 25, 1852, 

Eeport of the Lockerbie f armees’ €lub oar the preceding Table, 

Mr Martin, appraiser and laud-snrveyor, Moffat, had been em- 
ployed by the Club this year to make the annual iiis|>ection of the 
turnip crops of the district. As directed, he had mspected the 
fields of such of the members as he could conveniently reach, with 
a few neighbouring farms where the extent of turnips was consid- 
erable, He had begun his inspection on the 1st November, and, 
having completed it, he produced to the meeting of the Club to- 
day the preceding Table. He also gave in a Table of a great 
variety of different experiments, which had been made by members 






542 


ANNANDALE TURNIP TABLES. 


and other individuals, — of which latter, three are selected from dif- 
ferent parts of the districts, and at various elevations of 100 to 800 
feet above sea-level, and are directed to be printed on a sheet sepa- 
rate from the General Table and Eeport, believing that these, as 
well as the General Table, will be received with interest by the 
farmers of the district, though in this year’s publication, as they are 
aware, from the peculiarities of the season, the Table and experi- 
ments elicit much less than in former years, for future guidance in 
management and manuring. 

The members present expressed their unanimous conviction that 
Mr Martin had executed his task with great care, selecting his 
averages for weighing in the different fields with much accuracy ; 
and he stated that the extent of turnip crop, of which the Table 
represented the average, was from 600 to 700 acres on the farms 
enumerated. 

Mr Martin accompanied the Table with a variety of written re- 
marks which he had made in the course of inspection ; and these 
being fully discussed at this meeting, the following is the substance 
of the opinions of the members as expressed on different points 
seriatim^ follow’ing the order adopted in the reports of preceding 
years. 

GENERAL DESCKIPTION OP THE SEASON AND EFFECT ON THE CROP. 

The season, with the interniption of about a week of wet weather 
from the 10th to the 18th of May, had been very favourable for 
sowing ; and the fanners of the disti-ict generally, now impressed 
with the advantage of early sowing, having availed themselves 
of it, the swedes were nearly all put in before the 26tli May, the 
other sorts rapidly following, and the whole nearly completed by 
the 15th of June. The weather forward till the middle of August 
was most favourable for quick growth, and never at that date had 
they attained so large a size and maturity ; but they had been too 
rapidly forced on, and the weather continuing unusually warm, with 
a deficiency of moisture, a premature check to the growth and 
decay of the shaw took place ; and thus the bulk has been less than 
was anticipated, of the yellow turnip in the greatest degree, of the 
white varieties next, and swedes to a less degree. But the greater 
comparative weight of this last turnip is evidently, in some degree, 
owing to the increased attention and manure bestowed on it in 
this district. The disappointment in general bulk is greater in 
gravelly and much cropped soils, when contrasted with those of 
land on higher situations more kept in grass, even where the till- 
age was coarser and more imperfect. 

DISEASES, 

^ Mr Maiiin remarked, that on going over fields he found three 
disrinct diseases had prevailed to some extent. Finger and Toe, 
trhki, though observable in many fields, did not materially affect 
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the weight, excepting in a very limited portion in the south of the 
district ; and he could scarcely say that the weight of any field 
inspected was diminished by it, excepting on the fam of Hardgrave, 
where it prevailed to a considerable extent. A species of this 
disease had, however, in J uly, destroyed on many farms a small 
per-centage of plants which had totally disappeared — a rot which 
completely and quickly destroys the turnip at its full growth, in 
most fields of white and yellow perhaps 1 per cent, but in a few 
to the length of 5 to 10 per cent. This is larger than in former 
years. The black crack, writh a partial disease of the bulb, is con- 
fined to swedes, and more extensive than usual, but generally 
from 2 to 5 per cent, though occasionally greater. 

Though diseases may be said to be more apparent, and perhaps 
more extensive than formerly, the Club think it very possible they 
may proceed from the peculiarities of the season, and not from any 
increasing liability, in the turnip crop generally, to disease in the 
district, 

GENERAL WEIGHT OF THE DISTRICT. 

This point underwent considerable discussion. And the general 
opinion of the members present, when stated by an average, might 
be, that though the weights indicated accurately those of the farms 
taken, they would exceed those of the whole district by 10 per cent 
on the common white, 5 per cent on the yellow, and 7 per cent on 
the swedes. 


TIME OP SOWING. 

The specialities of the weather of this season did not admit of 
any fair inference being drawn from tbe Table in this respect 
But, on the whole, the members were disposed to adhere to tbe 
opinion in their former report — viz : That swedes should be sown 
from the lOtb to the 20th of May, and that later than the 25th 
risked the weight of the crops ; that wdiite, for consumption in 
September, should be sown early in May, and again partially as 
the last of the season ; that yellow should be after swedes, and 
as few as possible after tbe 15th of June — though certain members 
remarked, that on free and quick soils they would prefer a portion 
rather later, to insure nutritious food for sheep in spring. 

WIDTH OP DRILL AND HOEING. 

It will be seen that the width of drill generally is from 26 to 
29 inches ; but the opinion of many members seemed in favour 
of more discrimination. On level rich land, swedes well manured 
might be as wide as 30 or 31 inches ; whUe on hard gravelly soils, 
and on exposed and steep fields, yellow might be in some cases 
only 24 or 25. 

As to vidth of hoeing, though in some instances, from the 
peculiarly early falling down of the leaves, narrower thinning 
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seemed advantageous, yet on the whole the Club adhere to their 
recommendation of 10 to 13 inches, 

VARIETIES OF KINDS OP TURNIPS. 

The yellow bullock turnip, having shown even a greater deficiency 
of weight than formerly, led to a discussion whether they should not 
be further diminished in extent, occupying, as they yet do, from a 
third to two-fifths of the extent of the crop. The arguments in 
last year’s Report are referred to. It is now generally agreed that, 
for consumption of sheep and store cattle, up to nearly the middle 
of January, the common white should be relied on, as the largest 
bulk and best for the land. As active and early preparation of 
land, so as to be sown by 25th May, and a greater application of 
extra manures prevails, and as the cutter is more used in the spring, 
the swedes will encroach on the extent of yellow ; though it must 
be admitted that, in late and cold seasons, the former are subject to 
more casualties. At present, however, on Hardgrave and other 
well-cultivated lands in the lower districts, the proportion of yellow 
is comparatively very small. 

One member, having experience of Skirving’s improved purple- 
top yellow, strongly recommended it in preference to* the yellow 
bullock, where not exposed to frost. Of the swedes, Skirving’s 
purple-topped clearly produce the heaviest crops. Of the white 
varieties, the hardy green, though well thought of, does not main- 
tain its former predominance, Pomeranian white being generally 
the heaviest. 

QUALITIES OF SEED, 

Much disappointment again is felt in the use of impure and 
inferior seed, and it is strongly recommended that some farmers 
would attempt to raise their own seed from selected bulbs. 

MANURE. 

The early check in August of the growth, varying according to 
soil, situation, and propensity to disease, has admitted of fewer well- 
defined comparisons being drawn from the different manurings 
than formerly. It seems to the Club to be more and more clearly 
ascertained, that to farmyard manure alone, in quantities however 
gi‘eat, extra manures should always be added, as increasing the 
weight at a cost far under the value of the extra produce : in fact, 
that no turnips should now be sown, on land under ordmary rota- 
tion, without extra manure ; and several members remarked, 
that with the addition of guano, the crop did often as well with 
dung little decomposed as with that more thoroug-hly rotten. 

^ The Club are also more impressed with the opinion that bones, 
either ground or dissolved, should in most cases, especially with 
swedes, be used with guano and lighter manures. The practice of 
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home-dissolving bones is extending, as more economical and satis- 
factory ; and several members decidedly, from experiments, advise 
the use of them, mixed with guano, as the cheapest and surest mode 
of raising turaips on the ordinary soils of die district Some 
members, however, of extensive experience, state that on their 
gravelly and quicker-acting soils, they prefer and use ground 
bones in preference to dissolved, as carrying out the growth later 
in the season, and giving much more permanent fertility to the 
soil. It was admitted at all hands that the latter effect was 
invariable. 

While the Club, observing the yearly extending use of extra 
manures in the district, are sensible that a great deal more may be 
profitably applied, and see that were guano lessened 30 to 40 per 
cent in price, the increase of green crops in extent would soon be 
very large, it need scarcely be necessary to repeat, that care and 
attention in increasing the farmyard manure is still of the first 
consequence, in insuring productive after-crops, and more especially 
good grass. 

As stated in former Beports, this Table and remarks will be of 
more interest to the farmers of the district, acquainted with the 
localities and soils of each fann, than it can be to strangers. But 
for the information of those unconnected with Annandale, it may be 

a er to mention that the district in which these weighings are 
e extends for about 25 miles in length along the valley of the 
Annan, in elevations from 100 to 800 feet above sea-level, the 
farms inspected being mostly between 200 and 400 feet, though 
this year several of the best ci’ops are from 600 to 700 feet. 

It may also be mentioned that the Club, at previous meetings, 
keeping in view the necessity there is, from the continued failure 
of the potatoes, of increasing the varieties of green crop, have 
requested several farmers, in different localities and elevations 
in the district, to make in 1853 correct experiments in growth of 
mangold-wurtzel in comparison with turnips, for the information 
of the Club and the farmers in the district generally. It will be 
recollected that this was specially brought into notice at the late 
Dumfries Show, by the Duke of Buccleuch, among other excellent 
remarks made by his Grace on Dumfriesshire farming. 
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REPORT BY THE KELSO FARMERS’ CLUB relative to Experiments made, 
under the direction of the Club, by several of its Members, for the purpose of 
endeavouring to ascertain the relative value of the various kinds of Guano, and 
some other substances, as Manure for a Turnip Crop.* 

The Club, after some discussion at its Monthly Meeting in 
April last, relative to the comparative value of different varieties 
of guano, resolved, previous to the season of sowing turnips last 
summer, to test this matter by experiment, not only as to the 
comparative efficiency of these manures on the turnip crop, but 
also of some other of the lighter foreign substances in ordinary use, 
applied solely and distinctively. The following specific manures, 
it was accordingly agreed, should be purchased by the Club, and 
distributed among such members as were willing to undertake the 
proposed experiments ; and to secure accurac}’ and perfect simi- 
larity in the nature of the substances used, these were obtained 
from one house. The manures were directed to be applied in quan- 
tities estimated according to their equivalent in money value. 
The regulations were as under : — 

1. That the extent of land for each manure experimented upon, shall not 
be less than one-fourth of an imperial acre, occupying not less than 4 drills, 
28 inches apart. 

2. That all the manures shall be applied, if possible, in the same day, or if 
not, to be for Swedish turnips from the 16tb to the 23d of May ; and for 
common, in the fii*st week of June. 

3. All the manures to be ordered by the Club ; but each experimenter to 
pay for what he gets. 

4. The seed to be ordered in the same way. 

5. The experiments to be made with the following substances — viz. : 




Swedish turnips. 

Common tumijw. 



at cost of 88s. 

at cost of ^s. Cd. 



imp. acre. 

per imp. acre. 



cwt 

qrs. 

lb. 

cwt. 

qrs. 

lb. 

1. 

Peruvian guano 

4 

0 

0 

3 

0 

0 

2. 

Bolivian do 

4 

1 

12 

3 

1 

0 

8. 

Saldanha Bay do 

6 

1 

8 

4 

3 

0 

4. 

Shark’s Bay do. . 

6 

1 

8 

4 

2 

24 

5. 

Chilian do 

5 

0 

3 

8 

3 

8 

6. 

Sulphate of ammonia 

2 

1 

8 

1 

2 

24 

7. 

Ground bones 

5 

0 

8 

3 

3 

16 

8. 

Dissolved bones 

4 

2 

0 

8 

1 

12 

o ) 


2 

I 

24 

1 

3 

12 

1 

[ Sulphate of ammonia 

1 

0 

20 

0 

3 

16 

TO J 

[ Saldanha Bay guano 

2 

0 

8 

1 

2 

8 

4.l/» 1 

f Sulphate of ammonia 

1 

2 

8 

0 

4 

20 

11 

\ Dung well prepared, 16 loads 







11. j 

[ or yards per imperial acre... 








* CJammtmicated by John Badgeon, Esq., Spylaw, President of the Kelso Farmers’ 
dab. The Directors, in thanking the Club for the Report, would impress on other 
leiHd agricultural associations the importance of such communications being made to 
ibe ^Sety, and the means aSbrded by the Transactions of recording them, for after 
reference. 
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The gentlemen after-mentioned, occupying land of various qua- 
lities and in different localities of the district, kindly consented to 
conduct the experiments proposed, and in carrying out these 
strictly to conform in all respects to the regulations recommended 
by the Club.* 

An examination, in most instances, of the crops on the ground 
when matured, was undertaken by a committee appointed for the 
purpose, and the Club has every reason to believe that its direc- 
tions were faithfully attended to. It is unnecessary to give the 
observations of this committee as to the appearance of the different 
crops on the ground, and of the estimated value attempted in some 
cases to be then made, as the more reliable test of comparative 
weight remained to be instituted. The gentlemen who undertook 
the experiments were directed to weigh a portion of the turnips 
produced from each variety of the manures tried, according to the 
facilities they possessed for this purpose, and to report the results, 
with any observations otherwise which might occur to them. The 
centre drills of each lot, from end to end of the land, were accord- 
ingly submitted to this test ; and the Tables following show the 
results of crops grown as reported. 


^ No Saldanlia Bay guano being at the time to be had by the party to whom the 
order was giYen to supply the above manures^ Letham Island guano was substituted. 


[Swedish Turnips, 
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m 

Pi 
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<J 
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cq 
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P3 

I 
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Mr Munro, 
Fftirnington, 
Parish of 
Roxburgh, 
EoxburgUshire. 

^OOOOOOOOO o o o 

fccs000"«!i‘00><i<dd CO ri< o 

Q r-1 .-H 

qOOCOJt*COJt>*l.^COOO lo CO O 

g^r-Hi— If— irHr-t r-lr-* r-» t-< 

Mr Turnbull, 
Lempitlaw East- 
field, parish of 
Sprouston, 
Eoxburghsliire. 

-li H0» 
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, 1— < 
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O 1— 1 1— 1 r— 1 rH r— 1 rS 
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Mr Johnston, 
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Jedburgh, 
Roxburghshire. 
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Mr Allan, 
Fogorig, 
Parish of Fogo, 
Berwickshire. 

3D CO -<ll Tji iO CO ^ O CO d d CO 

ssr'.oscocoo'^ffOJiO f— 1—4 t— 

O r-l rH i-’i I— t 1— i 

P'^HdCOeO'^THCOd T-l T-l rsfl 

Sdoidddddd d d d 

1. Ferttvian Guano 

2. Bolivian Guano 

3. Letham Island ......... 

4. Sharks* Bay Guano ... 

5. Chilian Guano 

6. Sulphate of Ammonia... 

7. Ground Bones 

8. Dissolved Bones 

Q Ground Bones, and 

■ Sulphate of Ammonia 
» Letham Island, and 
‘ Sulphate of Ammonia ) 
11, Dung 
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The following additional observations were communicated to 
the Secretary of the Club : — 

I. Mr Allan remarked that all the eleven portions of ground 
were sown on the 22d of May, on a clay loam after a crop of oats. 
The land had been well limed four years ago, and was in good 
condition. 

On the 9th June, weather favourable, the turnips were gene- 
rally through the ground where dry and fine. 

On the 3d July, all through the ground, not quite ready for 
singling. 

On the 9th J uly, singled the whole of the eleven portions of 
ground. 

Mr Allan made the following observations as to the appearance 
of the crop : — 

N’o. 1. On the 9th June, appeared good; 3d July, best of the whole. 

jSTo. 2. On the 9th June, appeared next to NTo. 1 ; 3d July, next best still. 

3^0, 3. On the 9th June, next to the last two ; 3d July, not quite so good 
as No. 4. 

No. 4. On the 9th June, so so; and on 3d July good, like No. 8. 

No. 5. On the 9th June, so so ; 3d July, better than No. 6. 

No. 6. On the 9th June, not so good as No. 5 ; on 3d July, a shade better 
than No. 7. 

No. 7. On the 9th June, so so ; on 3d July, a great deal worse than No. 8, 
a shade better than No. 9. 

No. 8. On the 9th Jane, equal to the Peruvian ; and on 3d July, a great 
deal better than Nos. 9, 10, and 11. 

No. 9. On the 9th June, goodish ; on 3d July, a shade better than No. 10. 

No. 10. On the 9th June, next worse to the dunged ; 3d July, worst of the 
whole eleven experiments. 

No. 11. On the 9th June, worst of all ; 3d July, better than No. 10. 

II. Mr Purves remarked that the turnips were all sown in the 
^ace of two hours on the 1st day of J une last, rather late for 
Swedish turnips ; but the field being of clay soil, it could not be 
sooner sown in a good state. The weather was very warm after 
sowing, and the turnips brairded in three days. They were all 
singled in three weeks and four days after sowing. The Peruvian 
guano came first away, and looked to appearance all the summer 
to be the best crop. There was not much difiference in the appear- 
ance of the rest of the crop all the season, except the portion Ko. 6, 
done with sulphate of ammonia, which was inferior looking ; but 
from the 1st of November, that portion made rapid progress, and 
the shaws were strongest of any when the turnips 'were lifted on 
the 2d of December. The average weight of these eleven manures 
stands 18 tons, 19 cwt., 5 st per acre. The field contained about 
twenty acres, and one-half of it was sown with Swedish, and the 
other half with Dale’s Hybrid seed. When farmyard manure 
was used, it w^as at the rate of 20 loads per acre, and the weight 
of these turnips so manured was found to average 22 tons, 13 cwt. 
an aere, being 3 tons> 13 cwt., 3 st. more weight than those grown 
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by the guanos, &c. above mentioned. Dale’s Hybrid were at the 
rate of 25 tons per acre ; and these observations go to show that 
it is bad economy to be sparing in putting on manures, when the 
small quantity of four cart-loads produced 3 tons 13 cwt. 3 st. 
more weight than the average of the other manures, and 3 tons 
6 cwt, above the dung at 16 Toads per acre. 

III. Mr Oliver remarked that all the turnips were sown on the 
8th of June, and were all equally well brairded on the 20th, and 
all thinned out on the 16th of July; No. 1 was rather the 
strongest, and No. 6 rather behind the others. 

Began to pull on 16th October, taking four drills of each kind, 
and leaving three, which w^ere all inspected on the 4th of November 
in the presence of Mr Nisbet of Lambden, and Mr Hogarth, Eccles 
Tofts, when the quality of turnips sown with the ten diJfferent 
kinds of guanos, &c., appeared so equal as to render it difficult to 
assign to ^ny one a superiority, though No. 1 rather had the 
advantage ; and about 12 yards at the ends of each drill that were 
heavily dunged, still better, but not much. In Nos. 9 and 10 
there did appear to be a good many decayed turnips, few amongst 
the other kinds, while the crop was not perceptibly heavier. 

IV. Mr Rutherford remarked that, in addition to those in the 
Table, Saldanha Bay guano was applied by him, at the cost of 
30s. per acre, being 5 cwt., and that the Swedish turnips grown 
therewith yielded at the rate of 20 tons 4 cwt. 2 stone ; that 
nine cart-loads of dung, and 2 cwt. of this guano, yielded 21 tons 
17 cwt. ; and that having cut up six turnips from each lot, with a 
view of proving soundness, he found their qualities as under : — 

No. 1. Bad quality. 

No. 2. Bather better. 

No. 3. Bad. 

No. 4. Nearly sound. 

No. 5. Bad. 

Nos. $ and 7. Good, 

Nos. 8 and 9. Yery bad. 

Nos. 10, 11, and the two additional experiments with Saldanha Bay guano, 
all good. 

V. Mr Nisbet remarked that the turnips were sown on the 27th 
day of May, on very inferior land^ worth about 10s, per acre to 
rent, and were examined on the 24th of June by Messrs Hender- 
son, when they reported as follows : — 

No. 11. Best. 

No. 8. Nearly as good. 

No. 5. Next to No. 8. 

No. 4. Average of the whole. 

Nos. 1, 2, 3, 9, and 10. Equal, but inferior to the above Nos. 

No. 7. Bad. 

No. 6. Worst of the whole. 

The turnips were again examined by the Messrs Henderson, on 

TEAKS. — MAKCH 1853. ' 2 P 
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the 19th of October^ and, from the dry state of the season, it ap- 
peared the crop had been early attacked by finger-and-toe, and 
were consequently a partial failure, and they reported as follows: — 

ETo. 11. Best. 

No. 1. Next best. 

No. 2. Nearly as good as No. 1. 

No. 10. Inferior to No. 2. 

Nos. 8 and 9. Equal, but Uiferior to No. 10 

Nos. 3, 4, and 5. Nearly equal. 

No. 7. Bad. 

No, 6. Worst of the whole. 

VL Mr Munro remarked that the land sown with Swedish 
turnips by him on the 26th of May was limed last year, and in 
pretty good condition. 

Nos. 1, 2, 3, 4, and*5, were singled on the 30th of June—the 
remaining Nos. on the 4th of J uly. 

The common turnips were sown by him on light sandy land in 
very poor condition. 

VII. Mr Dove remarked that the Swedish turnips were sown 
on the 25th of May, on a clay soil, drained every 30 feet, and 
limed sixteen years ago. Each lot consisted of four drills, all very 
uniform in quality. One half the length of drills was well reduced 
and in good order for sowing ; the other half was not, having been 
caught with a heavy rain when newly cross-ploughed, and, as the 
weather continued showery till near the time of sowing, it could 
not be got into good order again — and the turnips on the latter 
half were 3 tons per acre less than the half which was worked 
in good order. All the lots brairded well, and no difference could 
be observed in any of them till the 20th of June, when, after two 
or three rainy days, No. 6 had fallen behind the others ; noted 
their appearance on the 29th of June, four days before thinning 
them : — 

Nos. 1, 2, 3, 4, aud 5. Were nearly equally good. 

No. 6. About five days behind. 

Nos. 7 and 8. Good. 

Nos. 9 and 10, Not quite so good. 

No. 11. Good. 

The turnips were again examined on the 9th of July — 

Nos 1, 2, 3, 4, and 5. Still nearly equal. 

No. 6. Worst. 

No. 7- Very little better than No. 6. 

No. 8. Equal to the first five Nos. 

Nos. 9 and 10. Not so good. 

No, 11. Good. 

Until the month of September they maintained nearly the same 
relative positions, and then Nos. 6 and 7 appeared to be making 
up their lost ground, and at the time of lifting were as strong in 
tne shaw as any of them. Lifted and weighed the two centre 
drills of each l6t on the 25th November. 
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The common turnips were sown on the 15th of June, on a light 
soil of inferior quality, upon a moorland subsoil, drained every 30 
feet, limed fifteen years ago. They were a week later in being 
sown than was intended, the weather having been too windy for 
sowing the light manures. Immediately after sowing there was a 
continuation of wet weather for some time. They all brairded 
pretty equally except No. 6, which did not braird at all till the 
weather got dry. Noted their appearance on the 9th of July, a 
week before thinning them : — 

Kos. 1, 2, 3, 4, and 5. Looking well. 

No. 6. Jnst brairded, looking veiy ill. 

No. 7. Yery little better than No. 6. 

No. 8. Looking well. 

Nos. 9 and 10. Middling. 

No. 11. Looking well. 

Thinned Nos. 1, 2, 3. 4, 5, 8, and 11 on the same day ; Nos. 7^ 
10, and 11, five days after; and No. 6 a week later. 

On the 25th J uly — 

No. 1. Best. 

Nos. 2, 3, 4, and 5. Nearly as good. 

No. 6. Very bad. 

No. 7. Very middling. 

No. 8. Good. 

Nos. 9 and 10. Mddling. 

No. 11. Good. 

No. 1 maintained its appearance of superiority over the others 
all the summer ; but the whole crop in the field ran too much to 
shaw for such weak soil, and after the shaw fell it was found 
deficient. 

Summary , — On referring to the Table of results, 1st, as regards 
the experiment with Swedish turnips, it will be found that it is 
almost impossible to classify distinctly the relative merits o£ the 
wh>h of the different guanos, the effects being so dissimilar on 
different farms. The influence of variety of soil, as accounting for 
this dissimilarity, might be a useful subject of investigation in the 
laboratory. In one respect only, may there be said to be an 
almost perfect uniformity of result — viz., that following the 
application of sulphate of ammonia, which, in every instance 
but one, gave the lowest return. Farmyard manure also, where 
used, will be found to take nearly uniformly the first or second 
place. Among the guanos the Peruvian variety decidedly excels 
and preserves the highest place in all but two instances. It is 
not so easy to say, where the results become more varied, which 
is entitled to the next place in merit ; but, upon the whole, the 
Chilian seems to preserve a good position, and in two instances 
is first among the guanos. Letham Island has also in one in- 
stance 'a first place, but in four occasions it is below Bolivian, 
while we find Shark’s Bay five times indicating a superiority to 
the former. In two instances we find dissolved bones superior to 
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all the guanos ; while, again, twice it is surpassed by them alL 
Ground bones in general show a marked inferiority. Generally, 
it will be observed, the mixed ingredients stand low, only in two 
instances preserving a superior place. 

Again, on examining the Table in reference to the results of the 
experiments, as to the effects of the different varieties of guano in 
the production of common white-globe” turnip, we find Peruvian, 
which is in general so decidedly superior in the growth of Swedes, 
preserving here, at best, only a medium position, and in two in- 
stances inferior to all the others. Lethara Island, in three 
instances out of the four, stands first, and in every case ranks 
superior to Peruvian. Next in merit seems to be Shark'^s Bay and 
Cnilian, although the latter stands lowest in one instance, where, 
it will be observed, the general produce is the highest of all that 
has been reported. Excluding farmyard manure, as in these expe- 
riments somewhat more varied in its effects, dissolved bones seem 
to take rank next to guano ; and sulphate of ammonia singly, or 
in combination, we again find always inferior, excepting in the 
instance to which we have just alluded, when the produce is so 
generally high, as to lead to the inference that the previous con- 
dition of the land must have been such as to render it somewhat 
less dependent upon the last applications. 
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Class L— REPORTS. 


1. The gold medal to James Cowie, Mains of Haulkertou, Bjncardineshire, 
for a plan and speciiicatfon of a steading and offices, adapted for a farm of 
nuxed husbandry, containing above 200 acres under a regular rotation. 

2. The gold medal to James Cowie, Mains of Haulkerton, for a plan and 
specification of a steading and offices, adapted for a farm of mixed husbandry, 
worked by two pair of horses under a regular rotation. 

3. The gold medal to Duncan Forbes, Culloden, Inverness-shire, for a 
report of improvement of waste land on the estate of Culloden. 

4. The gold medal to James Melvin, Bonnington, Ratho, Mid-Lothian, for 
a report on the manurial value of turnip and linseed cake. 

5. The gold medal to John Lockhart Morton, land-agent, Edinburgh, for a 
report on the application of liquid manure. 

6. The gold medal to John Lockhart Morton, land-agent, Edinburgh for a 

report on the formation and early management of plantations. ’ 

7. The gold medal to James Porter, land-steward, Monymusk, Aberdeen- 
shire, for a report on draining. 

8. The gold medal to James Porter, Monymusk, for a report on compost 


a. The gold medal to Andrew Templeton, Clandeboye, Holy wood, Ireland, 
for a report on the best modes of housing, and on the comparative advantages 
of soiUng and of pasturing cattle. ^ 


10. The gold med^ to Alexander Thomson of Banchory, Aberdeenshire 
for a report of improvement of waste land on the estate of Banchory. ’ 
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11. The gold medal to John Wilson, Edington Mains, Berwickshire, for a 
report on the use of the grubber. 

12. The medium gold medal to William Adam of Banna, advocate, Aber- 
deen, for a report on soiling and pasturing cattle- 

13. The medium gold medal to Henry Anderson, jun., Ballynacree House, 
Bally money, Ireland, for a report on the employment of peat in burning clay 
pipes and tiles. 

14. The medium gold medal to Robert Boyle, Drongan Pottery, Ayr, for a 
report on top-dressing grass with guano. 

15. The medium gold medal to Thomas Ferguson, Ashmore, Perthshire, 
for a report of improvement of waste land, 

16. The silver medal to Kennedy M‘N'ab, Millburn Cottage, Inverness, for 
a report on the cottage accommodation of parts of the counties of Naim, 
Inverness, Ross, and Cromarty. 

17. The silver medal to James Young, land and wood surveyor, Perth, for 
a report on arboriculture. 


Class II. ^ LIVE STOCK — DISTRICT COMPETITIONS. 

I. CATTLE. 

1. The District of Emily, 

Honorary Premium. 

Bulls, Her Grace the Ducbess of Gordon, Huntly Lodge, Silver Medal. 

Monet Premiums. 

Bulls. 1. Andrew Longmore, Rettie, Banff, . . L.IO 0 0 

2. William Lawson, Lessendrnm, Huntly, . .500 

Heipers. 1. Robert Cran, Scurdargue, Rhynie, . .500 

2. Charles Bruce, Broadiand, Huntly, . .300 

2. The Northern District of Kirkcudbright. 

Honorary Premium. 

Bulls. James Alexander of Currydow, Castle-Douglas, Silver Medal. 

% 

Money Premiums. 

Bulls. 1. Alexander M‘Tark, Barlae, Castle-Douglas, L.IO 0 0 

2. John Shaw, Parkrobin, New Galloway, , , 5 0 0 

Heifers. 1.^ John Sinclair, Trochiehonse, New Galloway, . 2 10 0 

2.* Alexander McCormick, Grennan, Castle-Douglas, 1 10 0 

3. The County of Inverness, 

Bulls, 1. George France, Lovat, Bogroy, . . L.10 0 0 

2. Hugh Fraser, Balloch of CuUoden, Inverness, 5 0 0 

4. The Counties of Ross and Cromarty, 

Honorary Premium. 

Bulls. Alexander Matheson of Ardross, M.P., , Silver Medal. 

Monet Premiums. 

Bulls. 1. Alexander AUan, Drummond, Evanton, . L.IO 0 0 

2. James Dudgeon, Fodderty, Dingwall, . 5 0 0 

* Half premiums awarded, the number of lots being under siic. 
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II, DRAUGHT HORSES. 

The County of Caithness. 

2 Year olt> Colts. John Swanson, Ham, Thurso, . L.8 0 0 

1 Year old Colts. John Waters, Carsgo, Thurso, . 5 0 0 

III. SHEEP. 

Leicester Breed. 

1. The District of Buchan. 

John Ferguson, Coynaeh, Mintlaw, . L.2 10 0 

John Ferguson, Coynaeh, . . 2 10 0 

2. The Counties of Edinburgh and Haddington. 

Tups. Thomas Dickinson, Magdaline Hall, St Boswells, L.5 0 0 

Shearling Tups. James Douglas, Athelstaneford, Drem, . 5 0 0 

Ewes. William Tod, Elphinstone Tower, Tranent, 5 0 0 

Gimmers. James Douglas, Athelstaneford, . 4 0 0 

Chetiot Breed. 

1. The District of Selkirk. 

Tups. John Moffat, Craik, Langholm, . L.5 0 0 

Shearling Tups. John Moffat, do. do,, . . . 5 0 0 

Ewes. John Moffat, do. do., . . . 5 0 0 

Gimmebs. John Moffat, do. do., . . . 4 0 0 

2. The County of Roxburgh. 

Honorary Presiium. 

Tups. Thomas Elliot, Hindhop^ Jedbnrgh, . . Silver Medal. 

Money Premiums. 

Tups. Thomas Elliot, Hindhope, . . L.5 0 0 

Shearling Tups. Mrs Major Oliver of Bush, Jedburgh, . 5 0 0 

Ewe^* Thomas Elliot, Hindhope, . . 2 10 0 

Guoiers.* Thomas Elliot, do., ' . . . 2 0 0 

Blackfaced Breed, 

1. The District of Argyll. 

Tups. James M‘Kechnie, Arinechtan, Lochgilphead — 

Class L, t • • . . L.5 0 0 

Gimmers. Alex. Campbell of Anchindarroch — Class I., f 4 0 0 

2. The District of Cowal. 

Walter Buchanan, Stronafiau — Class I.,t L.5 0 0 

Duncan Turner, Corachaine— Class 11.4 5 0 0 

A. Campbell of Glendaruel — Class I.,t • 4 0 0 

John and Archibald M‘Kicol, Strondivan — 

Class IL,t . , . . 4 0 0 

* Half premiums awarded, the number of lots being under six, 
f Class I., Proprietors or tenants paying more than L.150 of rent. 
t Class II., Tenants paying under L.1S0 of rent. 


Tups. 

Tups. 

Gimmebs. 

Gimmers. 


Tups.* 

Ewes.* 
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SHEEP SHEARING. 

1. Thomas Rutherford, Lamberton, Berwickshire, . Silver MedaL 

2. George Laidiaw, Mervinslaw, Roxburghshire, . Silver Medal. 

IV. SWINE. 

Parish of Inveraven^ 

HoNORAur Premium. 

Boabs. Sir George Macpherson Grant of BaUindalloch, Bart. — Silver Medal. 


Monet Premiums. 

Boabs. 1. Alexander Robertson, Mill of Tomore, . . L.4 0 0 

„ 2, Robert Hay, Raechlerich, . . . . 2 0 0 

Sows. 1. George Smith, Minmore, . . . . 2 0 0 

„ 2. Donald Gordon, Deskie, . . . . 15 0 

3. William Robertson, Burnside, . . . 0 15 0 


Class III.— DAIRY PRODDGE. 
The County of Benfrew, 

I. BUTTER. 
Honorary Premium. 

Robert Pollock of North Walton — ^Silver Medal. 


Money Premiums. 


1. 

John McNair, Meikleriggs, Paisley, 

L.3 

0 

0 

2. 

William Clark, Burnside, Mearns, 

William Kerr, Carse, Lochwinnoch, 

2 

0 

0 

3. 

1 

0 

0 


II. CHEESE. 




1. 

Andrew Gemmell, Caplay, Neilston, 

L.3 

0 

0 

2. 

William Kerr, Barrodger, Lochwinnoch, . 

2 

0 

0 

3. 

Hugh "White, Barnbrock, Kilbarchan, 

1 

0 

0 


Class IV.— CROPS AND CULTURE. 

I. SEEDS. » 

The Silver Medal has been awarded to the following parties : — 

1. The County of Benfrew, 

1. John Aluir, Porterfield, Renfrew, for White Wheat. 

2. John Muir, Porterfield, for Sandy Oats. ^ 

3. Thomas Glen, Billhead, Paisley, for Field Beans. 

4. Alexander Maclachlan, East Longhaugh, for Potatoes. 

2. The District of Buchan, 

1. Robert Milne, Woodfaead of Caimess, Cortes, for Early Barley Oats. 

2. Crawford Watson, Netherton of Logie, Petherhead, for Rye Grass. 

3. The County of Haddington, 

1. Alexander Brodie, East Fortune, for April Wheat. 

2. Thomas Mitchell Innes of Phantassie, for Chevalier Barley. 

3. James Murray, East Barns, for Barley, fNoble’s variety.) 

4. James Brodie, Linplum, for Potato Oats. 

5. Alexander Brodie, East Fortune, for Angus Oats. 

6. John Dods, Pathhead, for Sandy Oafs. 

7. John Brown Wright, Hedderwick Hill, Dunbar, for Beans. 

4. The District of Wester* Boss, 

1. Hugh Innes Cameron, Dingwall, for White Wheat. 

2. Hngh Innes Cameron, do., for Sandy Oats. 

3. John Mackenzie, Kinnettas, Dingwall, for Common Barley. 
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5. The Couifdy cf Liverness. 

1. Lord Lovat, Beaufort Castle, Beaalj, for Chevalier Barley. 

2. Angus Macleod, Castle Leather, Inverness, for Rye- Grass Seed. 

3. Angus Macleod, do., for late Angus Oats. 

4. Angus Macdonald of Glenalladale, for White Wheat. 

II. TURNIP SEED. 

District — The County of Aberdeen, 

The Gold Medal to George Milne of Kinaldie, for Purple-Top 
Yellow-Field Turnip-Seed. 

III. GREEN CROPS ON SMALL POSSESSIONS. 

1. The Feariskes of Kenmore and Killin, 


1. Donald M'Dongall, Miltown of Ardtalanaig, 

L.3 0 

0 

2. John McLaren, Machinm, .... 

2 10 

0 

8. Peter Stewart, Craganester, .... 

1 10 

0 

4. Archibald Walker, Blarmore, .... 

1 0 

0 

2 . The Quoad Sacra Parish of New Pitsligo. 



1. William Laing, Cairnywhing, .... 

L .3 0 

0 

2. Peter Guthrie, Tillinamolt, .... 

2 10 

0 

3. William Milne, do., ..... 

1 10 

0 

4. James Benge, Cairnywhing, .... 

1 0 

0 


IT. MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 
1 . District of Carrick, 

1. Robert Allan, Milton, Maybole, for Best Managed Farm— 1850. 

2. James Dunlop, Merkland, Kirkmichael, for Best Managed Farm — ^1851, 

8. Charies Stewart, Truaew, do., for Best Managed Farm — 1852. 

2. District of Bute, 

1. Alexander Duncan, Birgadale, Knock, for Best Kept Dairy. 

2. Robert McAlister, Mid Ascog, for Best Managed Green Crop. 

8. District of Breadalbane, 

1. Robert Peter, Urlar, for Best Managed Green Crop. 

2. Donald M*" Arthur, Achara, for Best Kept Dunghill. 

« 4. Parish cf Ddlrymple, Ayrshire. 

Robert Allan, Milton, for Best Managed Green Crop. 

5. Bast of Berwickshire. 

1. Andrew Common, Blackadder, for Cutting Hedges. 

2. John Brown, Ay ton Castle, for do. 

6. Dwtrict of Ythanside, 

George Milne, Haddo, for best managed Green Crop. 

V. PLOUGHING COMPETITIONS. 

In the course of the year the Society'*s Sledal was awarded at 
seventy-two Ploughing GompetitionSj the details of which are given 
in a previous part of this volume. 

Class V.— COTTAGES. 

FOR THE BEST KEPT COTTAGES AND GARDENS. 

1st Cottage Premium— L.l, 5s., and Medal when 4 Competitors ; 2d, — ^L.l 5 
Sd,— 15s, ist Garden Preminm— L.l, 5s., and Medal when 4 Competitors ; 
2d, i5s. 
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County of Berwick. 

Ayton. — 1st Premium and Medal to John Aitken; 2d, William Lauder; 
3d, Andrew Renton. 

Buxkle.— 1st Premium and Medal to James Dunlop ; 2d, Thomson ; 

3d, Robert Trotter. 

CocKBURXsPATH. — Ist Premium to Misses Thompson ; 2d, Mrs Maven ; 3d, 
Jane Kerr. Garden Premium, (L.l) Jane Kerr. 

Coldstream. — 1st Premium and Medal to William Marshall ; 2d, Robert 
Kerr; 3d, James Ballautine. 1st Garden Premium and Medal to Robert 
Kerr ; 2d, William Rutherford. 

Edrom. — 1st Premium and Medal to John Thomson ; 2d, William Huie ; 
3d, Peter J ohnston. 1st Garden Premium and Medal to Thomas King- 
horn ; 2d, James Grossert. 

Eyemouth. — 1st Premium and Medal to John Cleghorn ; 2d, John Rae ; 3d, 
Chi-istian Grey. Garden Premium, (L.l) John Owens. 

Fouldex — 1st Premium and Medal to John Slight; 2d, John Jeffrey; 8d, 
John Spark. 

Huttox. — 1st Premium and Medal to Charles Jeffrey ; 2d, George Claizie ; 
3d, Mrs Geggie, 1st Garden Premium and Medal to Mrs (Sggie ; 2d, 
Robert Welidi. 

Ladykirk. — 1st Premium to Andrew Haswell ; 2d, James Cockburn ; 3d, 
John Dippey. Garden Premium, Thomas Bennett. 

W HiTsoME. — 1st Premium and Medal to Joseph Shepherd ; 2d, John Renton ; 
3d, Thomas Fallow. 

County of Dumbarton. 

Boxhill. — 1st Garden Premium and Medal to William Cunningham; 2d, 
Thomas Ryland ; 3d, (10s.) Robert Small. 

County of Fmfar, 

Craig. — 1st Premium and Medal to James Hunter ; 2d, Charles Morris ; 
3d, John Allan. 1st Garden Premium and Medal to James Birse; 2d, 
Alexander Thompson. 

County of Perth. 

Moulix. — 1st Preminm and Medal to James Walker; 2d, Donald Robert- 
son ; 3d, Peter Macfarlane. Garden Premium (L.l) to Alex. Robertson. 
Redgortox. — 1st Premium to Charles Lawson ; 2d, Mrs Kidd ; 3d, Thomas 
Garvie. 

County of Stirling. 

Killearn. — 1st Premium and Medal to Mrs Scott ; 2d, Mrs M‘Culloch ; 3d, 
Mrs Aitken. 1st Garden Premium and Medal to William Smith; 2d, 
Alexander Dunn. 

VETERINARY COLLEGE 

The Silver Medal was awarded to each of the following 
parties : — 

1. William Robertson, Dalkeith, for best Examination in Veterinary Medi- 

cine and Surgery. 

2. John Fisher, Whitehaven, for best Examination in Anatomy and Phy- 

siology, 

3. James Collins, Birmingham, for best Examination in Chemistry. 

4. Janies Collins, Birmingham, for best Examination in Materia Mediea. 

5. John Fisher, Whitehaven, for best General Examination. 

6. John Bowman, Ebrington, Yorkshire, for best Anatomical Preparations, 

7. James Collins, Birmingham, for Essay on Disinfectants. 

8. William Robertson, Dalkeith, for Essay on Disinfectants. 
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PERTH SHOW. 

The Premiums awarded at the Perth Show are contained in the 
Transactiom for October, and will be paid, along with those now 
published, on application at the Secretary’s office. 


All premiums not applied for within two years from the term of 
payment will be forfeited. 

By Order of the Directors. 

Jn. Haxl Maxwell, Secretary, 

EniXBunGH, 10^^ February 1853. 


PROCEEDINGS IN THE LABORATORY. 

By Professor Anlersox, M.D., Chemist to the Highland and Agricultnral Society, 
Continued from p. 518. 

ON THE COMPOSITION OF CASTOR-OIL CAKE. 

Within the last year or two, an attempt has been made to 
introduce the cake obtained in expressing the seeds of the castor- 
oil plant as a manure, which is deserving attention, both because 
it is in itself likely to prove a serviceable addition to the list of 
substances which may be advantageously employed, and because 
it may lead to the use of many similar substances, which are at 
present neglected, or thrown aside as refuse. 

The castor-oil seed is similar in chemical composition to the 
other oily seeds. It consists of a mixture of mucilaginous, albu- 
minous, aud oily matters; aud the former two of these are identical 
in constitution and general properties with the substances found 
in linseed and rape cake, while the oil is principally distinguished 
by its purgative properties. The process employed for expressing 
the castor-oil is in all respects similar to that used for other seeds, 
and is sometimes performed with the aid of heat, and sometimes 
in the cold, in which latter case the oil is said to be cold-drawn. 
The cake obtained is in the form of ordinary oilcake, hut is at 
once distinguished from it by its colour, and by the large fragments 
of the husk of the seeds which it contains. It is also much softer, 
and may be easily broken down with the hand. I have analysed 
two samples of castor-cake, stated to have been obtained by dmer- 
ent processes; and though I have not been informed of the exact 
nature of these processes, I infer, from the large quantity of oil, 
that one must have been cold-drawn. The first of the following 
analyses is that of the sjgimple which I believe the cold-drawn. It 
is the most complete of the two, and contains a determination 
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of the amount of oil. In the other analysis this was not done, 
but there was no doubt on my mind that its quantity was much 
smaller. 



In order tO' give a proper idea of the value of this substance as a 
manure, I shau quote here, for comparison sake, the average com- 
position of rape-cake, as deduced from the analyses contained in a 
former part of the Transactions : — 


Water, ..... 10.68 

Oil, 11.10 

Nitrogen, ..... 4.63 * 

Ash, ..... 7.79 

The ash contains — 

Siliceons matters, . ' . . • 1.18 

Phosphates, .... 3.87 

Excess of phosphoric acid, . * . . 0.39 


It will be at once seen that there is a close general resemblance 
between these two substances, although there is no doubt that the 
castor-cake is inferior to rape-cake 5 still, I believe that this inferi- 
ority is fully counterbalanced by the difference in price, which is 
such, that, compared with rape-cake, the castor-cake is really a 
cheap manure. There is only one of its constituents which it con- 
tains in larger quantity, and that is the oil. Ifo weight is, how- 
everj to be attached to the quantity of oil in a manure. In a 
substance to be used as a food, it is of very high importance ; hut 
so far as we at present know, its value as a manure is extremely 
problematical. Whale, seal, and other coarse oils have been used 
as manures, and by some few observers benefits have been derived 
from their application ; but the general experience has not been 
favourable to their use, nor should we chemically be induced to 
expect any beneficial effect from them. We have every reason 
to believe that the oils which are found in plants, are produced 
there as the result of certain processes which are proceeding with- 
in the plant, and there is no evidence to show that any part of it 
is ever absorbed in the state of oil by the roots when they are 
presented to them. On the other hand, the oils are extremely 


* In the analyses in question, at page 510 of the present Tolnme, a typographical 
error occurs in the quantity of nitrogen in the average. It ^ould be 4.63 in place 


of 4.38. 
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inert substances, and undergo chemical changes very slowly ; so 
that there is no likelihood of their being converted into carbonic acid, 
or any other substance which may be useful to the plant ; and as 
they contain no nitrogen, and consist only of carbon, hydrogen, and 
oxygen, they can yield only those elements of which the plant can 
easily obtain an unlimited supply, I can conceive cases in which 
the oil might possibly produce some mechanical effect on the soil, 
but none in which it could act as a manure^ in the proper sense of 
the term. 

Castor-oil cake has been already used to some extent as a man- 
ure, and it may advantageously replace rape-cake, in cases where 
it is employed, excepting” that, to supply the deficient percentage 
of nitrogen, a larger quantity must be employed. I have not 
heard the results of any experiments made with castor-oil cake, 
and should any persons be induced to make a trial of it, it will be 
desirable that the results should be published. Supplies of the 
cake may be obtained fi’om Messrs J. and J. Cunningham, Edin- 
burgh. 

ON THE USE OF BONE-OIL AND THE AMMONIACAL LIQUOR OP THE IVORY- 
BLACK MANUFACTORIES AS A MANURE. 

I have had occasion recently to examine these substances in an 
agricultural point of view, and the result of the examination is 
such as to induce me to call the attention of the farmer to them, as 
substances deserving of trial as manures. They are obtained 
during the distillation of bones in iron cylinders for the manufac- 
ture of ivory-black, and used formerly to be the source from which 
all the ammonia of commerce w^as obtained. Since the manufac- 
ture of gas has so greatly extended itself, almost the whole of the 
ammonia of commerce has been obtained from the gas liquor, 
which yields it of superior purity ; and bone-oil and its ammoniacal 
liquor have greatly aiminished in commercial value, and the manu- 
facturers have often difficulty in getting rid of them. Yet the 
quantity of ammonia they contain is very large. 1 have examined 
a sample of bone-oil, which was found to contain nitrogen equiva- 
lent to 10,98 per cent of ammonia, while the ammoniacal liquor 
contained 12.61 per cent of ammonia. I am not in a condition 
to assert that all samples of these substances will contain an 
equally large quantity of ammonia, but in the event of their doing 
so, they ought to be valuable as manures. The difficulty which 
would attend their use is, that the ammonia exists in the latter in 
the state of carbonate, the most volatile of its compounds, and 
some means would have to be employed to fix it. In the former, 
on the other hand, a considerable part of the nitrogen is not in the 
state of ammonia, hut in the form of certain compounds, which are 
also volatile, and which probably would pass with difficulty into 
the form of ammonia. In the latter case, too, the remainder of 
the substance consists of a number of oils of most disgusting 
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odour, similar to those which are found in coal-tar, and might pos- 
sibly prove injurious to vegetation. Should this prove not to be the 
case, then I consider these substances to be highly deserving atten- 
tion, as their value is considerable. If we reckon their value on the 
principle of calculating the ammonia contained in them at 6d. per 
pound, as is done with guano and other artificial manures, then the 
bone-oil must be worth £ 5 ^ 10s. per ton, and the ammoniacal liquor 
£ 6 ^ 6s. Of course, some deduction must be made from these prices, 
because the ammonia, being in the state of a volatile compound, is 
less valuable than it would be if fixed ; but I believe both of them 
may be obtained at prices considerably lower than those I have 
mentioned. Should the attempt be made to employ them, it 
would, in my opinion, be necessary to experiment with care, and 
on a small scale, so as to ascertain the best method of using them. 
It would not be safe to apply them directly to the soil, but they 
might be advantageously made into a compost with peat, and a 
quantity of sulphate of magnesia, for the pupose of fixing the 
ammonia. If this compost were ploughed in some little time 
before the crop is sown, 1 conceive the prospects of success would 
be greatest 

I do not venture to speak positively here as to the use of these 
substances, as we know too little about the effects of the oils, and 
other matters existing in them along with the ammonia. We 
have enough information to show us that they must not be rashly 
employed, but I consider it probable that, if they be properly 
composted with a sufficiently large quantity of peat or other mat- 
ters, so that they may not be applied in too concentrated a state, 
that good effects may be derived from them. 


02? THE COiTPOSmON OF THE FLAX-LIQUOR OBTAINED BY WATERS PATENT 
PROCESS FOB PREPARING FLAX. 

In the number of the Transactions for October 1851, 1 have 
given an analysis of the liquor obtained in steeping flax by 
Schenk's process. Since that time another process has b^n 
patented by Mr Watt of Glasgow, which yields a liquor of greater 
value than Schenk’s, and which would be of some agricultural 
value, not merely as a manure, but as a food for animals. 

In Watt’s process, the flax-straw, in place of being steeped in 
warm water tor a considerable period, as in Schenk’s process, is 
exposed to a current of steam, which condenses in, trickles down 
through, and moistens the flax. After exposure to the steam for a 
comparatively short time, the flax has become perfectly soft, and 
being then put through the ordinary manipulations, yields a fibre 
of finer quality than can be obtained by the old processes from the 
same straw. In the bottom of the steaming apparatus a quantity 
of a thick mucilaginous fluid collects. This liquor is quite sweet 
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to the taste, and has no smell, nor shows any putrescence. An 
imperial gallon was found to contain — 

Organic matter, 723.5 grains. 

Inorganic matter, 357.5 „ 

Total, 1081.0 

The inorganic matter contained 17 grains of phosphates, and the 
organic matter 14.7 grains of nitrogen, equiv'alent to 93.3 grains 
of protein compounds. 

This substance is much richer in solid ingredients than the 
liquor of Schenk^s process, which I found to contain only 291.17 
grains of solid matters per gallon, and only 3.19 grains of am- 
monia. It is also richer than ordinary distillery dreg or wash — at 
least, it contains a much larger quantity of solid matters than that 
substance usually contains, though I have seen some valuable 
specimens of it. I understand that this flax-liquor is greedily 
swallowed by cattle, and, when the process is introduced, will 
doubtless prove of use. I understand that the trials of the patent 
have been of a very favourable nature, and that it is likely to be 
very extensively adopted. 


[Index. 
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castor-oil cake, 560 — on the use of hone- 
oil and the ammoniaeal liquor of the 
ivory-black manufactories as a manure, 
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liquor obtained by Watt’s patent pro- 
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PEEIIMINART NOTICE 


WjtoE5K tEe Highland Societt was instituted in the year 1784, 
and sanctioned by a Royal Charier in 1787, ite objects, compara- 
tively, were few, and their operation limited, vrere confined 
almost exclusively to matters connected with, ibieKoration of 
the Highlands of Scotland. 

The patronage of certain departments, proper to that part of 
the country, having been subsequently committed to special Boards 
of Management, or undertaken by other Associations, several of 
the earlier objects contemplated by the Society have consequently 
been abandoned, while the progress of science has led to the 
adoption of oth^s of a more general character. 

The exertions of the Society, instead of being restricted to the 
improvement of the Highlands, were early extended to that of the 
Lowlands, and have in both, for nearly seventy years, been directed 
to tbe promotion of the science and practice of Agriculture^, in all 
its various branches. 

In acoorda&ce with this more enlar^d e^here of operation^ the 
original 33iame of the Society was altered, under a 'Skfpi Charter 
m 1834, to Tub HrannAsri) Am MBXcmjm&Au of 

ScsoimAirD, 

The leading purposes contemplated by this Xnstituiion, wfll be 
sufficiently explicit on perusal of the following pages, and reference 
to preceding practice. 

Premiums are awarded for Reports on every sutgecfc connected 
with tiie improvement and cultivation of the soil, and the rearing 
and feeding of stock ; encouragement is ofiered for the improve- 
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moat of the different breeds of Live Stock, and for the proper 
management of the Dairy ; the gi’owth of Timber is promoted by 
I^minms for W^oods and Plantations ; the comforts and con- 
venience of the humbler classes have been attended to by reward- 
ing habite of.order ^d cleanliness, and by stimulating proprietors 
to improve the construction and increase the accommodation of 
Cottages. Useful inventions and improvements in Agricultural 
Machinery and Implements are always patronised and remu- 
nerated. 

-.^iiKmg the more important measures which have been effected 
by the Society, are, — 

1. The es|abl|i^ent of Cattle Shows and Agwef^haral Meet- 
ings held in Scotland, at whidh e:|hihitQ^ 

all i^urts of ■^f%Biied Kingdom, have ao ppporijupity of oA- 
potsag pverpQuss c^eied ^ laro Stoek, Pai|y Product a^d 


fha mttabiMMaf&t af a> system <ff District Shows, instituted 
|a¥ parpoafs of ipproviag the Breeds of Stock most suitable 
fw different pacts ^tiie country, and of aiding and directing the 
iisils,^ i^.4|piafilti^ 

of the T eterinary Art by the establishment 
if itWlfWS i^i^^Bburgh, where cmirses of Lectures are delivered, 
jUd Stalwts we instructed in the most approved modes of treat- 
ing the diseases peculiar to domesticated animals. 

4, The appointment of a Chemist and the establishment of a 
G&^ieal Departinent, for the purpose of promoting the applica- 
tion of aeionce to Agricnltime. Investigations on subjects of im- 
portance are conducted in the Laboratory, and published in the 
.Transactions. Members have the pyivile^ Of applymg for ana- 
lyaof of Soils, Mmmres, &c., on favourable tenn& 

5 . The erection of a Museum, adapted to the reception iff 

if and Machines used in the various operatmns 


Mjnsftaivll^ Of these a laige ooliection has been 

Jp||#i. f^eontainsanassiatinent of Vegetable 
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Mid Mineral Specimens, and Paintings of many of the Animals 
for which Premiums have been awarded. 

6, The periodical publication of tlie Transactions, which com- 
prehend the proceedings in the Laboratory, the most interesting 
and important of the Eeports, and other communications addressed 
to the Society. The Transactions are published by Messrs Blace- 
W0OJE> and So2fS, Edinburgh, simultaneously with the Quarterly 
Journal of Agriculture. 

7. The establishment of Monthly Meetings in the Museum for 
the discussion of Agricultural subjects* - ' ^ 

t^ot now in receipt of any pubiie the Society is 
bound to acknowledge the peeuai^ it liae at 

different periods received from Government, a^tfef^ountenance 
and support which have ever been extended means of 

which, its efforts for disseminating the spirit bf improvement 
throughout Scotland have been invigorated. 

CONSTITUTION AND ESTABLISHMENT. 

The whole affairs of The HxaHiAASD ato AoEiCTJliTOEAH 
Society are conducted under the sanction and control of a Eoyal 
Charter, which authorises the enactment of Bye-Laws. 

The Office-Bearers consist of a President, four Yice-Presidents, 
ten Extraordinary, and thirty Ordinax’y Directors, a Treasurer, 
anH«morary and Acting Secretary, 

The proceedings of the Directors are reported to Half-yearly 
General Meetings of the Society, one of which is, by the Charter, 
appointed tO be held bn the second Tuesday of January, ^d the 
other on such day in the monihs*of June or July as the DSrectors 
may fix. 

New Members are admitted at either of ' these General Meet- 
ings by Ballot. The ordinary subscription is £1, 8s. fid. annually, 
which may be redeemed by one payment varying from £12, 12s. 
to £7, ls\ Tenant Farmers, Members of any local Society, are 
admitted on a subscription of ten shillings annually, or £5, 5s, 
for Hfoy 
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The Fremimns awarded by the Society Are payable after the 
10th Febrowy, for the preceding year. Orders, payable at the 
iBojal Bank of Scotland, will be delivered at the Society’s Hall, 
upon the receipts of the parties to whom the iVeminms have been 
adjudged being presented ; or the parties may transmit throngh 
any Bank, stamped receipts, addressed to the Secretary, if done 
without expense to the Society. The receipt must specify dis- 
tinctly the Premium in discfaai^ of which it is sent. 

Premiums not applied for within two years firom the term of 
paysoent, will be forfeited. 

All coatmnnications are to be addressed to the Secretary of the 
Society, 6 Albyn P^e, Edinburgh. 
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general regulations for competitors. 

All Reports must be written in a distinct and legible band, and 
on one side only of the paper ; the number and subject of Pre- 
mium for which they are in Competition must be stated ; they 
must bear a distinguishing motto, and be accompanied by a sealed 
letter similarly distinguished, and containing the name and 
address of the Reporter. 

None of the sealed letters, except those relative to Reports 
found entitled to at least one-half of the Premium offered, shall 
be opened without tbe Author’s consent. 

Reports for which a Premium, or one-half of it, has been awarded, 
become the property of the Society, and cannot be published, in 
whole or in part, nor circulated in any manner, without the con- 
sent of the Directors. AH other papers will be retmm^d to their 
Authors if applied for within twelve months. 

Models accompanying commimieations on A^culitli^al Machi- 
nery, for which Premiums have been awarded, become the pro- 
perty of the Society, a reasonable sum being allowed to the In- 
ventor for the expense of construction. 

When a Report is unsatisfactory, the Society is hot bound to 
give the reward offered ; and power is reserved of awarding such 
part only of a Premium as the claim may be adjudged to deserve. 

All Reports must be of a practical character, containing the 
results of the writer’s own observations or experiment. Papers 
compiled from books will not be rewarded. 
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The New op Imperial Standards are alone to be referred to. The 
decisions of the Board of Directors, confirmed by the Society, 
are final and conelusiTe, as to all Premiums, whether offered for 
Reports, or at General or District Shows, and it shall not be 
competent to raise any question or appeal touching such decisions 
before any other tribunal. 

Reports, or Communications, on subjects for which Premiums 
have in former years been offered, will still be received, although 
the subjects may now be discontinued on the list, and honorary 
awards will be given, when the communications appear to merit 
them. 


CLAkSS I. 

REPOETS. 

§ 1. OH SOBJECyrS COinfECTED WITH THE SGIEHCE AJTO 
PRACTICE OP AGRICULTURE. 

1 . BRAIKIKU. 

For an approved Report on the comparative, results of Draining 
at different depths and distances— The Gold Medal, or Ten Sove- 
mgns. 

The Report must state full paiticulars as to the dimensions of the 
Drams— the distance between each — ^the materials used — ^the ex- 
pense of construction — the nature of the soil and subsoil — and the 
results obtained. 

Reports to be lodged by 1st November 1852. 

* 

2 . DEEP PEOUaHING. 

For an approved Report on the comparative results obtained by 
the following modes of Ploughing i — By the Common Plough, 
with a furrow not less than eight inches ; 2d, By the Common, 
or the Trench Plough, with a furrow not less than ten inches ; 
Bd, By the Subsoil Plough— The Gold Medal, or Ten Sove- 
reigns. 

■ The land operated on must have been thoroughly drained, The Report 
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must state tlie nature of tlie soil and subsoil, and the date, depth, 
and expense of each ploughing. The extent of land to be not less 
than one acre for each opei*ation, and on each lot the produce of 
two separate portions, of not less than 20 poles, to be weighed or 
measured. In every other respect the whole land to be treated 
alike, 

Eeports to be lodged by 1st November 1852. 

3, USE OF a?HE ORXTBBER. 

For an approved Report on the advantages of the Grubber as a 
substitute for the Plough — The Gold Medal, or Ten Sovereigns. 

The Report must describe the Grubber used, and state the chaiacter 
of the soil and subsoil, the nature of the drainage, the previous 
tillage of the land, the crops for which it has been prepared by 
the Grubber, and the results. 

Eeports to be lodged by 1st November 1852. 

4. hiqjJID MAirUEE. 

For an approved Report on saving and applying the Liquid 
Manure of a Farm, and on the circumstances under which it can 
be beneficially applied — ^The Gold Medal, or Ten Sovereigns. 

The Reporter is" required to detail the means employed by him for 
the above purpose. When tanks are used, the best form and 
position for them must be stated, as well as the most efficient and 
economical mode of conveying to them the Liquid from the feeding 
houses or yards, and the period for which the urine should be 
kept. The Reporter must also state the best mode of applying it 
to the land, whether directly, or by mixing it with the manure of 
the yards, or with other fertilising matters. He is further required 
to state the results obtained by his experiment. The attention of 
Reporters is directed to the system followed in Belgium. 

Reports to be lodged by 1st November 1852. 

6. SPECIAL MAISrUEES. 

Fifty Sovereigns will be awarded in such proportions as the 
Directors may see proper : — 

1. For an approved Report of experiments made witli different 
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manures, both separately and mixed in eertain proportions, and 
applied either in solid or fluid form. It is necessary that the land 
on which the experiments are to he made shall be of as equal 
qu^ty and exposure as possible, and that, in the preceding rota- 
tion, the whole shall have been treated in every manner alike. 
Each experiment must be made on two ridges, and tbe results 
compared with those obtained from two ridges adjoining, 
which shall have been manured in the or(^ary manner of the 
farm. Each ridge must contain at least a quarter of an acre. 
These experiments to be made in duplicate thus : — 




The substances employed may be Guano, Nitrate of Soda, Nitrate of 
Potash, Sulphate of Soda, Sulphate of Magnesia, Sal-Ammoniac, 
Sulphate of Ammonia, Soda Ash, Pearl Ash, Kelp, Bones, 
Soot, Coal- Ashes, or mixtures of these in specified proportions, and 
any others of known composition, which the experimenters may 
select. Poudrette or Prepared Night-Soil, and the Ammoniacal 
liquor of Gas-Works, should also be tried ; and it is particularly re- 
commended that the refuse of Manufactories, such as the Prussiate 
of Potash, — ^the refuse of Sugar-Works, Salt-Works, Bleach-Works, 
and Glue-Manufactories, should be collected and experimented 
upon. 

It is recommended that the experiments should be made with quan- 
tities of the diflerent substances corresponding to their chemical 
equivalents, and that when the refuse of manufactories is employ- 
ed their composition should, as far as possible, be determined by 
analysis* 
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The following is b list of the e^uivaleiits of the different salts above 
mentioned : — 


Nitrate of Potash, . • 101*3 

Nitrate of Soda, . . 85*4 

Sulphate of Potash, . . 87*2 

Sulphate of Soda, dry, . , 71*0 

Sulphate of Ammonia, . • . 80*3 

Sal-Ammoniac, . . . 53*5 

Carbonate of Potash (Pearl Ash), . “ 69*2 

Carbonate of Soda (Soda Ash), - 53*4 

Sulphate of Magnesia, crystallized, 123*8 
Sulphate of Lime (Gypsum), . 86*6 


In explanation of this list, experimenters should understod, that if 
they have resolved to make an experiment, say with 101 lb, of 
nitrate of potash, they onght to contrast it not with 101 lb. of 
nitrate of soda, but with 85*4 ih., and if any other quantities are 
fixed upon, their relation can be readily calculated by the rule of 
three. 

When experiments are made with mixtures, the proportions of the 
several substances must, in all cases be stated. 

The quantity by weight, and the cost of the manures employed, as 
well as the quantity, quality, and marketable value of the crop pro- 
duced by each, must be accurately ascertained and reported, with 
the nature and qualities of the soil, its altitude, exposure, drain- 
age, and such other particulars and observations as the Beporter 
may deem deserving of attention. 

The value of the experiments will he enhanced, if accompanied with 
^ analysis or minute description of the soil on which they are 

madOi and means of proving the purity of the manures which were 
used# 

The experimenter is further required to transmit, along with his 
re|K^ tsampl^ not less than 2 lb. weight, of ail manures 
employed. 

Reports to be lodged by 1st November 1852. 

2. For an approved Eeport, having reference to. the experience 
of two or more preceding seasons, on the effects which any sul)- 
stances, such as those above named, have produced on the soil for 
a certain period after their application. In all cases, the subse- 
quent produce of the land which had received the ^particular ma- 
nure, must be noted carefttUy by weight or measure^ and compared 
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that of an equal portion of land immediately adjoining, which 
had received no special manure. 

Reports to be lodged by 1st Hovember 1852. 

6. MANTTEES EOE BEAT MOSS. 

For an approved Report cm the substances best adapted for 
fertilising Peat Moss — The Gold Medal, or Ten Sovereigns. 

There exist in many parts of the country Mosses which, from their 
depth and situation, cannot be clayed, or be made capable of bear- 
ing horses for some years ; and the object of the Society in odering 
this premium, is to ascertain the portable manures most efficacious 
in overcoming the inert properties of peat and rendering it produc- 
tive. The Reporter must state the depth and composition of the 
Moss experimented on ; — ^the nature of the drainage ; the ferti- 
lisers employed, the mode of application, and restdts obtained. 

Reports to be lodged by 1st November 18§2« 


7. MANURES PEOBUCEI) BT 31FFEREMT KIKBS OF FEEBINO, 

For an approved Report of tihe restdi of experiments for aseer-* 
taming the comparative value of Farm-yard Manure, obtained 
from cattle fed upon different varieties of food, by the application 
of such manures to farm-crops — ^Twenty Sovereigns* 



The B^rt must state the effects produced on two sueeassive Cro^, 
by appleiilmn of manures ob^ined from cattle fed on diffe^rent 
sorts of food, such as turnips and straw alone ; turnips and straw, 
with an addition of oil-cake, dax-seed, bean-meal, grain, or other 
substances. The animals should be as nearly as possible of the 
same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter ; and, except as to the 
difference of food, they should be treated in eveiy respect alike. 

The preparation of the Manure by fermentation or otherwise, should 
be in every respect the same ; and it is desirable that not less than 
two seveiai Experiments be made with each kind, and that the 
ground to which it is to be applied be as equal as possible in 
quality, and treated in every respect alike. 


Competitm^ to send sealed botties containing samples of each manure, 
at the time of its application, for analysis to Br Anderson, the 
Society’s chemist. The analyses will be performed at the expense 
of Society. 

1st year, - 
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8. MAinTRE MADE WITH AND WITHOUT COYER. 

For an approved Report on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover 
till applied to the land — Twenty Sovereigns. 

The experiment may either be conducted with Manure made in the 
open straw-yard, contrasted with that made in covered hammeis, 
or conducted with Manure made in feeding-houses, part of which 
shall have been placed under cover, and part removed to the dung- 
pit. "^Preference will be given to experiments embracing both of 
these modes. The Cattle must be fed and littered alike. There 
must be at least an acre of land experimented on with each sort 
of Manuro— 4lm different lots must be manured to the same ex- 
tent, and be of equal quality of soil, and on two separate portions 
of each, riot less than 20 poles, the crop must be aceurately mea- 
sured. The results, as given by two successive crops, to be re- 
ported. ^ 

CJompetitors to send sealed bottles containing samples of each Ma- 
nure, at the time of its application, to Dr Anderson, for analysis, 
which will be performed at the expense of the Society. 

Reports to be lodged by 1st May in any year. 

9. COMPOST HEAPS. 

For an approved Report on the man^ement and application of 
Compost Heaps — ^The Gold Medal, or Ten Sovereigns. 

The Report must state the substances employed ; the crops to which 
they have been applied ; the nature of the land, and its previous 
and the results of the application. The attention of 
€5om^tito3re is directed not only to the use of such substances "as 
may be found on the fmrm as vegetable refuse^ peat and coal 
ashes» the mud of poods and ditcdxes, soPBpin^ iff roads^ 
but to such formgn substances as they may have bom uhle to mix 
with the matter of the heaps, and whidi have been fimnd to add 
to their quality and usefulness, sudi as the offal of shmnhks and 
fishing-stations, the refuse^matter of manufactories, and any other 
substances which can be rendered available as manure 

E^rts to be lodged by 1st November 1852, 

10. SHEEE AND CORAL SAND. 

For an approved Report on the application of SlbH, or of Coral 
Sand, as a fertiliser-— The Gold Medal, or Ten 
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The Beporf; must stsite the quantity of Shell or Coral Sand available 
in any district ; its composition, and the expense of its collection 
and application, and the mode thereof. Its effects must, as far as 
possible, be tested by the weight or measurement of the crops, 
and the ralue of the Report will be enhanc^ .bj experiments mado 
on similar laud with different quantities of the same sand. The 
Reporter is required to specify the price at which the sand can be 
purchased, and the facilities for exporting it- 

Competitors to send samples of the sand experimented with to Dr 
Anderson, 

Reports to be lodged by 1st November 1852, 

11. TOF-DRESSIHG FOR GRASS. 

For an approved Report on the substances which may be most 
profitably employed in Top-dressing Grass, whether for Hay or 
Pasture — The Gold Medal, or Ten Sovereigns. 

The Report must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must also be contrasted with those obtained from a portion of the 
' same field to which no top-dressing was applied. 

Reports to be lodged by. 1st November 1852, 

12. TEIFOLItJM IKCARlSrATTJM, OR CRIMSair OLOTER. 

For an approved Bepori on the cultivation of the Crimson Clo- 
ver, to determine its uses for Green Forage, by having it sown in 
summer and autumn, as well as spring — ^The Gold Medal, or Ten 
Sovereigns. 

Reports to be lodged by 1st November 1852. 


13. I3HPROVED VARIETIES OP AGRICFLTlTRAIi PLANTS. 


For an approved Report, detailing the means which may have 
been successfully employed by the Reporter for obtaining new 
and superior varieties, or improved sub-varieties, of any of the 
Cereal Grains, Grasses, Roots, or other Agricultural Plants-^r-The 
Gold Medal, or Ten Sovereigns. 



is necessary that the varieties and sub- varieties reported upon shall 
bas# proved capable of reproduction from seed, and also that 



th^ bear to otbons, i^r well-known sorts, should be 
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stated. The Beporter is farther requested to mention the effects 
that he may have observed produced by different soils, manures, 
&c., on the plants forming the subjects of report, and how far he 
may have ascertained such effects to be lasting. 

Should any improved variety reported upon he the result of direct experiment 
by cross impregnation, involving considerable expense and long-continued 
attention, a higher Premium will be awarded. 

Eeports to be lodged by 1st Ii^ovember 1852. 

14. MAKGOliB-WURZEIi. 

For an approved Report on the cultivation of Mangold- Wurzel 
in Scotland — ^The Medium Gold Medal, or Five Sovereigns, 

The Beporter must state the nature and previous preparation of the 
soil, — ^the varieties ^wn, — ^the period of sowing, — the mode of 
thinning and cleaning, — the best means of preventing seeding, — • 
the time and manner of storing, — the crop obtained,— and its 
comparative value for feeding purposes. 

Reports to be lodged by 1st May 1853. 

15. CABBAGE. 

For an approved Report on the cultivation and uses of the Cab- 
bage, and its comparative value for feeding purposes. Attention 
is directed to the Common Field Cabbage, the K!ail or Green, 
of different varieties, the Thousand-headed Cabbage or Jersey 
Cole, and the Kohl-Eabi or Turnip-rooted Cabbage — The Medium 
Gold Medal, or Five Sovereigns. 

Eeports to he lodged by Isfc May 1853. 

16. P01JAT0. 

For an approved Report on the means successfully employed 
by the Reporter for growing aiid securing a sound Potato Crop— 
The Gold Medal, or Ten Sovereigns. 

The experiment miist be conducted on not less than 9 acres, ma- 
nured one-half in autumn, the other in spring, and planted in equal 
proportions with three known varieties, each of which shall be 
treated alike. The previous rotation and condition of the land, — • 
the general management of the Potato crop, — the modes of stor- 
ing> — and the state of the Potatoes after being two months in 
store, must he reported. 

Reports to be lodged by 1st May 1853. 
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17. VEGETABLE PROBECTIOH-S OP IKDIA, CHIH'A, AMERICA, ETC. 

For an approved Report on the Hardy and useful Herbaceous 
Plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya country, the Falkland 
and South Sea Islands, California, the high north-western districts 
of Ajuerica, or any other country, where such climate exists as to 
induce the belief that the Plants may be beneficially introduced 
into the cultivation of Scotland — The Gold Medal, or Ten Sove- 
reigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — ^together with 
the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are cultivated, 
or which they naturally inhabit, with their quaKties or uses ; and 
it is fiirther requested that the descriptions be accompanied, in 
so far as possible, with specimens of the plants and their fruit, 
seed, or^ther products. 

Reports to be lodged by 1st November in any year. 


FEEDING OF STOCK. 

In the following experiments, the animals selected ^olll be ^ the 
same age, and breed, and, as nearly as poi^^le, of the same 
confition, and maturity. Their live weight before and 
i^ter the experiment must be stated, and, if killed, their dead 
weight, and quantity of tallow, 

18, BEST MODES OF HODSIXG PATTEJIIR-O CATTLE. 

For an approved Report on the comparative advantages of 
fattening Cattle in stalls, in loose houses or boxes, and in sheds 
or faammels — Twenty Sovereigns. 


tion is required as to the comparative expense of attendance, the 
cost of erecting the buildings, and any other circumstances deserv- 
ing of attention. 

llepmis to be lodged by Ist May 1853, 


The Report mustdetaO the comparative results of actual experiments. 
The same quantities and kinds of food shall be used. Inforraa- 
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19. SOILINa AND PASTUBING CATTLE. 

For an approved Eeport, founded on experiment, on the compa- 
rative advantages of soiling and of pasturing Cattle — The Gold 
Medal, or Ten Sovereigns. 

Beports to be lodged by Ist May 1853. 

20. DIFFEEBKT DESCRIPTIONS OF FOOD. 

For an approved Eeport of experiments for ascertaining the 
actual addition of weight to growing or fattening stock, by the 
use of different kinds of food — ^Twenty Sovereigns. 

The attention of the Experimenter is directed to Tnimips, Carrot, 
Beet, Mangold-Wurzel, Potatoes, Cabbage, as well as to Beans, 
Oats, Baxley, Indian Corn, Flax-Seed, Oil- Cake, orEape-Cake, and 
to the effect of wamith and proper ventilation, and the difference 
between food cooked and raw. The above roots and other kinds 
of food are merely named as suggestions. Competitors are neither 
restricted to them, nor obliged to experiment on all of them. 

"VYhen experiments are made with Linseed and Oil Cake, it is re- 
quested that attention be paid to the comparative advantages, 
economically and otherwise, of the substances in these two states. 

Before commencing the comparative experiments, the animals must 
be fed on equal quantities of the same kinds of food for some 
time previously. 

The progress of different breeds may be compared ; this will form an 
interesting experiment of itself, for lleports of which encourage- 
ment will be given. 

Reports to be lodged by 1st May 1853. 

21. FEEDING ON TURNIPS RAISED WITH DIFFERENT MANURES. 

For an approved Eeport on the progressive improvement and 
increase in weight (during a period of at least three months) of 
three lots of Cattle, of not fewer than three in each lot, fed in the 
following manner — 

Three fed on turnips growm with guano. 

Three fed on turnips grown with farm-yard manui'e. 

Three fed on turnips grown with guano and farm-yard 
manure. 

i — Twenty Sovereigns. 

C 
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The Premium is offered with the view of ascertaining the compara- 
tive feeding properties of Turnips grown with guano and with 
farm-yard manure. 

The Tnrnips must be grown with the different manures on land of 
equal quality and in equal condition, and be supplied to each lot 
of cattle in equal quantities. 

Peports to be lodged by 1st May 1853. 

22. STOiiixa TCitNirs. 

For an approved Report on the results obtained by feeding 
Cattle on Turnips lifted and stored in November, and by feeding 
a similar number on the same quantity of Turnips taken from the 
field during the winter and spring months when required — ^The 
Gold Medal, or Ten Sovereigns. 

Boports to be lodged by 1st May 1853. 

23. DISEASE IN TURNIPS. 

For an approved Report on the Disease in Turnips, termed 
Anbury, or linger and Toe, detailing the symptoms and pro- 
gress of the Disease, the supposed predisposing causes, and the 
means of prevention which have been found most efficacious — ^ 
The 6bM Medal, or Ten Sovereigns. 

Reports to be lodged by 1st Hovember 1852, ^ 

24. DISEASES OF SHEEP FED ON TURNIPS. 

For an approved Report on the nature, sj^mptoms, causes, 
preventive and remedial treatment, and post-mortem appearances, 
of the Diseases to which Sheep are subject w^hen fed on Turnips, 
and on the conditions of soil, and management under which such 
Diseases are most apt to manifest themselves. The popular as 
well as the scientific names of Diseases to be made use of — The 
Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1853. 

25. BRAXY IN SHEEP. 

For an approved Report on the nature, symptoms, causes, 
preventive and remedial treatment, and post-mortem appearances. 
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of Braxy in Sheepu The popular as well aS the scUntific hauies- 
of Diseases to be made use of-— The Gold Medal, or Ten. 
Sovereigns, 

Reports to he lodged by 1st jS^ovemhor 1852. 

26. DISEASES OF SWIKE. - 

For an approved Report on the nature,, symptoms, causes, pre- 
ventive and remedial ti*eatment, and post-mortem appearances,, pf 
the Diseases incident to Swine. The popular as well as the 
scientific names of Diseases to be made use of— The Gold Medal, 
or Ten Sovereigns. 

Hepoits to be lodged by 1st November 1852^ * / 

27. FARM STEADIKGS- 

1. For an approved Report, Plan, and Specification of a Stead- 
ing and Offices, adapted for a Farm of mixed Husbandly, ccmtain- 
ing above 200 acres, under a regular rotation — The Gold Medal, 
OP Ten Sovereigns. 

Reports and Plans to be lodged by 1st November 1052. 

3- For an approved Report, Plan, and Specification of a Stead- 
ing and Offices, adapted for a- Farm of mixed Husbandry, worked 
by two pair of Horses— The Gold Medal, or Ten Sovereigns. 

Reports and Plans to be lodged by 1st November 1852. 

‘ 28: RURAL EC02>r0MY arroad. 

For approved Accounts, founded on personal observation, of any 
useful practice in Rural or Domestic Economy, adopted in othm* 
countries, which may seem fitted for being introduced with advau- ’ 
tage into Great Britein— The Gold Medah 

The purpose chiefly contemplated by the offer of this Prenikm is to 
induce gentlemen who may visit other countries, to notice ^nd re- 
cord such particular practices, as may seem calculfited to benefit 
their own country. 

Reports to be lodged by 1st November in any yeaiv 
§ 2. WOODS AND PLANTATIONS. 

1. EXIJEKSIVE PLAJSniJIXG. 

To the Proprietor who shall, within a period of five years imme- 
diately precetog, have planted the greatest extent ef ground, 

F 2 
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not being le^ tbain 150 acres, and who shalb communicate to 
the Society an approved report of his operations, embracing the 
expense^ description of soil, age, kind, and number, per acre, of 
trees planted, mode of planting, draining, and fencing, and general 
progress of the plantation, with such observations as his experience 
may suggest — The Gold Medal. 

Beports to be lodged by 1st ITovember in any year. 

2. FORMATION AND MANAGEMENT OF TOIJNG PLANTATIONS. 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date 
of the Report — The Gold Medal, or Ten Sovereigns, 

The Report should comprehend every interesting particular ; among 
others, the exposure, altitude, and general climate of the locality ; 
the previous character and condition of the soil and subsoil ; a de- 
tailed statement of the expense, including that of inclosing, drain- 
ing, and fencing, and a specification of the manner in which these 
operations were perform^ — ^the mode of planting adopted — the 
prevailing weather while planting and for a month after the 
operation— the kind of trees planted, and the number of each kind 
per acre — ^their relative progress— the proportion of blanks- and 
deaths at the end of three years — the system of management— 
^ the state of the plantations at the date of making the Report, and 
any other observations of interest. 

Bepmis to be lodged by let November in any year. 

3. GENERAL MANAGEMENT OF PLANTATIONS. 

For an approved Report on the management of Plantations, 
from the commencement of the first thinning till the period of 
yielding full-grown timber— The Gold Medal, or Ten Sovereigns. 

The Reporter’s attention should be directed to the following points : 

the annual progress of the different sorts of trees — the effects of 
altitude and exposure — ^the general advantages of shelter— the 
mode of thinning and pruning adopted — tlie uses and value of the 
thinnings— the plan of registry and of valuing, or a specimen of 
the method in which the forester’s book is kept— the valuation at 
the time of the Report— together with such general remarks as 
may be thought useful. 

The Report is not expected to embrace the formation and early 
management, further than the description of soil, kinds of plants, 
wither mixed, or in masses, tc^ether with a note of Ae expense 
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from the time of planting to the commencement of the first 
thinning, in so far as such information is in the possession of the 
Heporter. 

Reports to be lodged by 1st November in any year. 

4. USES AHiD VALUE OF TIMBER. 

For an approved Report-, founded on practical observation and 
experience, on the economic uses and comparative value of dif- 
ferent descriptions of Timber grown in Scotland — ^The Gold Medal, 
or Ten Sovereigns. 

The object of the Society in offering this Premium, is to elicit infor- 
mation on, and direct attention to, the comparative value of dit- 
ferent descriptions of timber, and the purposes to which they can 
most advantageously be applied, — ^whether ship-building — dwell- 
ings — furniture — machinery of various kinds — ^fences — pit-props, 
— or chemical, manufactaring, and other useful purposes. 

The Reporter is required to state the popular and scientific names 
of the different kinds of Trees, the localities on which they are 
grown, and, in a general manner, the soil and subsoil, altitude, 
exposure, and mode of management. 

He must specify the proper age and time for cutting different sorts 
of timber, the mode of seasoning, and the period which may have 
elapsed between felling and using. He must also give the present 
market value of the different timbei'S, and information as to the 
sorts he considers mi^ht be culiivated with advantage in various 
localities. 

The attention of Competitors is directed to the differences which are 
supposed to exist in the quality of the timber in natural and in 
planted forests. 

Reports to be lodged by 1st November of any year. 

5. PLAKTIKO WITHIK THE IKFLUEKCB OF THE SEA, OH OH* 
BARREH TRACTS. 

For an approved Report on successful Planting within the influ** 
ence of the sea, or on exposed sterile tracts, founded on* obser- 
vation of the habits and appearance of the different sorts of trees 
considered as best suited for such situations — The Gold Medal, or 
Ten Sovereigns. 

Information is particularly desired regarding the species and varieties 
of trees calculated for growing in situations unfavourable to most 
of the more generally cultivated sorts, as in bleak heaths, barren 
sandy links, exposed maritime situations ; and the northern slopes 
of hills. 
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Tha B»ep?rtef is re<][iiired to specify the extent and tnode of drainage 
and fencing — ^the nature of the soil and subsoil — the elevation and 
exposure of the locality — and its distance from the sea ; and, if 
in his poorer, he should notice the underlying rocks, and the geo- 
logical features of the district. 

Reports to be lodged by 1st November in any year^ 

6. AllBORETUM. 

For an approved Report on the most varied, extensive, and 
judiciously arranged collection of hardy, or supposed hardy, forest 
and ornamental Trees, either species or marked mrieiies, of not 
less than five years’ standing, and in Scotland — The Gold Medal, 
or Ten Sovereigns. 

The Arboretum must be formed so as to afford ample space for the 
full development of the specimens. The Report must specify the 
nature of the locality — its altitude and exposure — ^the description 
and previous preparation of the soil — ^the date of planting — the 
system of draining — fencing — and pruning — and any other cir- 
cumstances which may be supposed to influence the growth of the 
plants ; the number of failures, with the periods when, and cir- 
cumstances under which these occurred, must also he reported. 
Information should be added, when in the Reporter’s possession, 
as to the age and average height of the specimens — and whether 
they are s^lings, cuttings, layers, or grafted plants — ^and, if 
possible, the stock on which they have been grafted. 

The Report should be accompanied with a oorr^ list contajning 
the names of the different species and varieties, with an authority 
for each, and a plan shewing the disposition of each specimen. 
The trees in the Arboretum must be numbered and named relative 
to the list and plan. 

Reports to be lodged by 1st November in any year. 

7. DISEASES OF FOREST TREES. 

For an approved Report on the diseases incident to Forest 
Trees in Scotland — The Gold Medal, or Ten Sovereigns. 

The Reporter is required to state the kinds of Trees most generally 
liable to be attacked ; the parts firet affected ; the age of the Tree 
and period of the season when first observed ; the state of the 
drainage ; the altitude and exposure of the locality, and its geo- 
logical formation ; the nature of the soil and subsoil ; when and, 
bow the Trees were pruned ; the remedies, preventive and remedial, 
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which may have been tried. Information is r^^uired as to the 
calises of decay — whether attacks of insects, or cryptoga'mic growth 
— and how far either of these causes may have been induced by 
the previous sickly or stunted condition of the Tree, Attention 
is particularly directedto the Beech, Larch, Silver Fir, and White 
Pine (Finns Strohus)^ and to the Coniferse generally, 

Eeports to be lodged by 1st Koveniber in any year, 

8. PLANTIKG- OK PEAT 

For an approved Report on Plantations formed on deep peat 
moss, not less than eight years previous to the date of the Report 
— ^The Gold Medal, or Ten Sovereigns. 

It being understood that large tracts of peat moss have profit- 
ably planted in England and Holland, it is considered desirable to 
obtain information on the subject. The Premium is strictly ap- 
plicable to deep peat or flow moss ; and it is desirable that the 
condition of the moss in its original state, as well as at the date 
of the Report, should, if possible, be stated. 

The Reporter must describe the mode and extent of the draiiiage, and 
the effect it has had in subsiding the moss ; the trenching, level- 
ling, or other preliminary operations that may have been performed 
on the surface ; the mode of planting, kinds, sizes, and number 
of trees planted per acre, and their relative progress and value, as 
compared with plantations of a similar age and description, grown 
on other soils in the vicinity. 

Reports to be lodged by 1st November in any year. 

9. WILLOWS. 

For an approved Report on the more extended cultivation of 
Willows, for basket and other useful puiyosei^— The Medium 
Gold Medal, or Five Sovereigns. 

The Report must state the nature of the soil and subsoil — ^tho time 
and mode of planting — the expense per acre — ^the best varieties 
—and the most profitable applications. 

Reports to be lodged by 1st November 1852. 

10, POEEST TEEES OP EECEKT IKTEOBLCTIOK, 

For an approved Report on the more extended introduction of 
hardy useful or ornamental Trees, which have not hitherto been 
generally cultivated in Scotland — ^The Gold Medal. 
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^ The Repoil should specify, as distinctly as possible, the kind of trees 
introduced. The nature of the plantation should likewise be de- 
scribed, as to soil^ exposure, shelter, and elevation above the level 
of the sea. The adaptation of the trees for use or ornament, and 
their comparative progress, should be mentioned. 

Reports to be lodged by 1st !!!soveniber in any year. 

11. PEACES. 

For an approved Report on Plants other than the JIawthorn 
{jCrat<Bgus Oxyacantlia)^ which may be employed for enclosiu’es — 
The Medium Gold Medal, or Five Sovereigns. 

The Report must specify the manner in which the fence has been 
formed — the date of planting — and age of plants — ^how protected 
while young — its general progress and management — ^together 
with the nature of the soil and subsoil — ^the altitude and exposure. 

The attention of the Reporter may further be directed to evergreen 
fences for ornamental as well as useful purposes. 

Reports to be lodged by 1st November 1852. 

12. IHTEOBUCTIOK OP BEEDS. 

To the person who shall send to the Society seeds capable of 
germination, either of new or recently-introduced Coniferse, or of 
the rarer kinds of forest trees— The Medium Gold, or Silver 
Medal. 

Before the Premium is awarded, the number of seedling Plants of 
eadh species raised by the Society shall not have been less than 
50. Seeds of Coniferae may be sent home in the cones, wrapped 
in brown paper, packed in a box, to be kept in a cool, airy part of 
the cabin, but on no account in the hold, nor in close tin cases. 
In the event of seeds being separated from the cones, hasty and 
severe heating in extracting them, should be carefully avoided. 
Seeds of Hardwood may be packed in brown paper, or in spagnum 
(moss), or they may be mixed with soil and placed in strong boxes. 

Reports to be lodged before 1st November in any year. 

IS’oi'E. — Attention is directed to the Yucca Gloriosa^ a plant well known for its 

beautiful and durable fibre. It succeeds well as a garden plant, and might 

. perhaps be cultivated to advantage on a more extended scale’. 
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§ a "WASTE LANDS. 

1. IMPROVEHEHT OP WASTE JjAlSiD BY TILLAGE. 

1. To the Proprietor or Tenant in Scotland who shall transmit 
to the Society an approved Report of having successfully im- 
proved and brought into profitable tillage, within five years 
preceding the date of his communication, an extent of waste and 
hitherto uncultivated Land, not less than fifty acres — The Gold 
Medal, or Ten Sovereigns. 

2. To the Tenant in Scotland who shall transmit to the Society 
an approved Report of having, within three years preceding the 
date of his Report, successfully improved and brought into profit- 
able tillage, an extent of w^aste and hitherto uncultivated Land, 
not less than twenty acres on the same farm — The Medium Gold 
Medal, or Five Sovereigns. 

3. To the Tenant who shall transmit an approved Report of a 
similar improvement of not less than ten acres— The Silver 
Medal. 

The Report may comprehend such general observations on the Im- 
provement of Waste Lands as the writer’s experience may lead 
him to make ; but they are re(][uired to refer especially to the 
land reclaimed (which, if not in one continuous tract, must be in 
fields of considerable extent), to the nature of the soil, the previous 
state and probable value of the ground, the obstacles opposed to 
its improvement, the mode of management adopted, and the pro- 
duce and value of the subsequent crops ; the land must have 
borne one crop of grain, at least, previous to the year in which 
the Report is made. The Reporte must be accompanied by a 
detailed statement of the eu^enditure and return, and by a certified 
measurement of the grouni It shall not be competent to include 
an improvement for which a premium has been awarded, as part 
of a more extensive improvement, for which a higher premium is 
subsequently claimed. 

Reports to be lodged by 1st November in any year. 

2. IMPROVEMEKT OP WASTE LAJSfD WITHOUT TILLAGE. * 

1. To the Proprietor or Tenant in Scotland who shall transmit 
to the Society an approved Report of having, within three years 
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preceding the date of his Report, successfully improved the pas- 
turage of not less than thirty acres, by means of Top-Dressing, 
Draining, or otherwise without tillage, in situations where tillage 
may be inexpedient — The Gold Medal, or Ten Sovereigns. 

2. To the Proprietor or Tenant who shall transmit an approved 
Report of a similar improvement of not less than Ten acres — ► 
The Silver Medal. 

Reports must state the particular mode of management adopted, the 
elevation and nature of the soil, its previous natural products, and 
the changes produced. 

Reports to be lodged by 1st November in any year. 


§ 4. AGRICULTURAL MACHINERY. 

1. STEAH-POlfER. 

To the person who shall succeed in the practical application of 
steam-power to the Ploughing or Digging of Land— Two Hundred 
Sovereigns. 

This premium was offered last year, and is only open to those who 
lodged notice before the 1st of January of their intention to 
compete. The merits of their inventions will be determined by a 
Committee of the Society, and success will be tested by general 
aplicabiliiy, by the chamter of the ^orki and by the* saving in 
time, labour, and outlay, as compared with horse-power. 

2. III^VEKTIOS- OR IMPROYEHE^fT OF lilPLElIEJfTS OP HUSBAJf BET. 

For approved Reports of such inventions or improvements by 
the Reporters of any Agricultural Implements or Machines as 
shall be deemed by the Society of public utility— Medals or Sums 
not exceeding Fifty Sovereigns. 

While a Premium will be given for any successful improvement, the 
attention of implement-makers and others is specially called to 
grubbers, harrows, horse-hoes, straw-cutters, distributors of liquid 
, or special manures, &c. ^ 

Beports must be accompanied by drawings and descriptions of the 
implement or machine, and, if necessary, by a model. Models, if 
^proved of, will be deposited in the Society’s Museum, and the 

30 
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expense of their construction will be repaid to the Inventor. When 
machines or models are transmitted, it must be stated whether 
they have been elsewhere exhibited or described. 

Models and descriptions may be lodged at any time with the Secre- 
tary. Models on a scale of 3 inches to the foot will be preferred. 

3. MACHINE FOR PREPARING AND MANtTPACTHRING CLAYS. 

For an approved Report on the Machinery best adapted to pro- 
duce, by one operation, or an uninterrupted series of operations, 
pipes or tiles from clay in a rough state — ^The Gold Medal, or Ten 
Sovereigns. 

The object of the Society is to effect economy of labour, by dispen- 
sing, if possible, with the separate application of power, as gene- 
rally employed at present in milling, screening, and moulding the 
clay, and to substitute for these a continuous process, from the 
entrance of the rough clay to the delivery of the moulded tile or 
pipe. 

Reports to be lodged by 1st November 1852, 


4. EMPLOYilENT OP PEAO? IN BURNING OLAY PIPES OR TILES. 

For an approved Report on the means which may have been 
successfully adopted for employing Peat as a substitute for or 
in combination with Coal, in Burning Drain Pipes or Tiles — ^The 
Gold Medal, or Ten Sovereigns. 

In many remote inland districts tile draining has hitherto been 
frequently retarded by the high price of coal. The Society has 
reason to believe that this difficulty might, in many instances, 
be to a great degree obviated by the proper use of peat^ and this 
Premium is offered with the view of obtaining the results of trials 
which may have been instituted^ 

Reports to be lodged by 1st November 1862. 

6. MACHINERY FOR FLAX. 

For an approved Report on Machinery for preparing Flax—Tiie 
Gold Medal, or Ten Sovereigns. 

The Report, with Drawings or Models, may embrace all or any part 
of the Apparatus or Machinery required in the preparation of 
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Flax, from the separation of the seed to the state iu which it is 
delivered to the heckler. 

Eeports to be lodged by 1st November 1852. 

6. APPLICATION OP laON. 

For an approved Report on the more general application of iron- 
to the purposes of the Farm, as a material for carts, waggons, 
tram-rails, flakes, stable and byre fittings, shed-pillars, rick- 
stands, &c., &c. — The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1852. 

CLASS II. 

LIVE STOCK— DISTRICT COMPETITIONS. 

§ 1. CATTLE. 

DISTEICTS. 

1. The District of Kintyre to the south of the Lands of 

Skijmess^ and adjoining the DUtrict of Argyll, as after 
described. 

2. The-Pariskes^of Rhynie, Gartly, JBCuntly, Gairnie, Forgue, 

and Drumblade, and that part of the Parish of Gath; 
rack, in ihe County of Ah&'deen. 

3. Die Morldiem part of the Btewartry of Kirkcudbright, 

comprehending the Parishes of Dairy, Kells, Cars- 
phaim, Balmaclellan, Minigaff, Balmaghie, and Par- 
ton. 

*4. The County of Kinross. 

* 0 . The District in the West of Perthshire, crnipreheudma 
the Parishes of Callander, Kilmadoch, Kincardine, 
Comrie, Balquhidder, AherfayU, and Port of Mon- 
teith, with that pait of the District of Brectdalbane 
comprising Glenlochy, Glendijcha7% and GlenfaUock. 
6. ’’She County of Inverness. 

* The County of Kinross, and the District in the West of Perthshire, being in con- 
nectloQ with the Perth Show, the Ipcal Competitions will be deferred till 1853. 
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7 . The Goimties of Ross and Cromarty. 

8 . The County of Fife. 

9 . The County of Wigtown. 

10 . The County of Linlithgow. 

11 . The Lutrict of Nithsdale^ comprehending the Parishes of 

Kirlcconnel^ Sanquhar^ Durrisdeer^ Morton^ Close’- 
burn^ Kirhmahoe^ Kwkmichaelj Dumfries^ CarlU’- 
verochy Tinwaldy Torthoii^aldy Holywoody Dunscorey 
Gleficairny Keivy Penponty and TynroUy in the County 
of Lumfnes ; and TroqueeVy TerregleSy and Irongrayy 
in the Stewartry of Kirkcudbright. 

Class I. ^ 

1. For the best Bull, of any pure breed, above two and under 
eight years old, belonging to a Proprietor or Factor — ^The Silver 
Medal. 

2. For the' Best Bull, of any pure breed, above two and under 
eight years old, belonging to a Tenant or Proprietor farming the 
whole of his own lands— Ten Sovereigns. 

3. For the second best — Five Sovereigns. 

Class 2. 

1. For the best pair of Heifers, of any pure breed, of two years 
old ^ Highland breed, three years), belonging to a Tenant or a 
Proprietor farming the whole of his own lands — ^Five Sovereigns. 

2. For the second best — Three Sovereigns. 

2?ote. — B istricts placed on the list since 1851, shall he entitled to the Society's 
Premitttns for three years, the Directors having found it necessary to withdraw 
the fourth or additioiMd year. The Competitions will, as formerly, he held in 
alternate years, it being understood, as a condition of the Society’s grant, that 
the Districts shall, in the two intermediate years, con^nue the Competitions 
by offering a sum not less than one-half of that given by the Society, 

In 1852, 

Competitions for the Society’s Premiums will take place— 

In ITo. 1 for the fourth or additional year. 

Nos. 2 and B, for the third year. 

Nos. 6 and 7j for the first year. 

Nos. 8, 9, 10, and 11^ will ccmipete for local Premiums, 
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Convener:^ of Committees* 

For the First Bistbict — Hichard Campbell, Esq. of Aiicliinbreck.. 

For the Second District — The Duke of Kichniond, and Bobert Simp- 
son, Esq. of Cobairdy. 

For THE Third District — William Forbes, Esq. of CaUendar, M.F., 
and William Kennedy Laurie, Esq. of Woodhall. 

For the Fourth District — Sir Qrabam Graham Montgomery of Stan- 
hope, Bart., and Charles Stein, Esq. of Hattonburn. 

Fjor the Fifth District — John Burn Murdoch, Esq. of Gartincaber. 
For the Sixth District — Arthur Forbes, Esq. of Gulloden. 

For the Seventh District — Colonel BailHe of B.edcastle. 

For the Eighth District — The Earl of Leyen and Melville, and James 
B. Fernie, Esq. of Kilmux. 

the Ninth District — Bobert Vans Agnev.% Esq. of Barnbarroch. 
For the Tenth District — ^The Earl of Bosebery, and George Falconar, 
Esq. 

For the Eeeventh District — ^The Duke o|i, Buccleuch, and William 
Maxwell, Esq. of Carruchan. • 

RULES OF COMEETITION. 

1 . The Memhers of the Society connected with the respective Districts are ap* 
pointed Committees of Superintendence for regulating the Competitions 5 three Msmt 
hers to be a quorum. 

2. The Convener of each District will summon a meeting of Committee, not later 
than the 20th of May, for the purpose of determining the time and place of Competi- 
tion, the nomination of Judges, and other preliminary arrangements. The time and 
place win he pnhHc|y intin»vted by CkmvenerB, in such a manner as nmy appear lb 
them most eRecInid. The Meetings are open tc^ ah Ambers of the Society. 

3. The Competitions mast ftdte place between the Ist of J nne and the 1st of Npvem- 
bef. The animals ejEhibited must belong to one of the pure Breed, — Short-hom~ 
Ayrshire — Crafloway — Angus- or Aberdeen polled — or — Highland. The Committee 
shall select the breed, and specify it in the returns. 

4. Stock of an inferior description, or which does not fall within the prescribed 
regulations, shall not be placed for Competition. The Premiums shall not be divided, 
No Money Premium shall be adjudged, unless there are three Lots exbibitedj and not 
more than oae-half unless there are six. A Competitor may exhibit two lots in each 
Class. For the aiedal, two Lots authorise an award. 

5. An animal which has gained the Society's first Premium at a previous District 
or General Show is inadmissible, except for the Medal; and one which has gained a 
second Money Premium can only thereafter compete for the first. The same animal 
cannot be entered for the Medal and the Money. 

6 . A Tenant may compete vritb Proprietors and Factors for the Medal with a Bull 
which has gained the first Money Premium at a Previous Show. "When there is any 
doubt as to whether a Competitor should be ranked as a Proprietor or a Tenant; the 
point is left to the decision of the Local Committee. 

y. A Bull, the property of two or more Tenants, may compete, idthough- the 

m 
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Exhibitors may not be joint Tenants. Bulls not belonging to the District may com- 
pete, provided they are left within it for service. 

8. Bulls for which the Money Premiums are awarded must serve in the District at 
least one season j and the rate of service may be fixed by the Committee. 

9. Blank Reports and Returns will be furnished to the Conveners of the difiei'cnt 
Districts. These must, in all details, be completed and lodged with the Secretary on 
or before the 1st of December next. 

10. It is to be distinctly understood, that in no instance does any claim lie against 
the Society for expenses attending a Show of Stock, beyond the amount of the Px'e- 
mimns offered ; and that all Premiums not applied for within two } ears from the 
term of payment (10th February 1853), shall be forfeited. 

11. A Report of the Competition and Premiums awarded at the intermediate Local 
Shows, in the several Districts, signed by a Member of fhe Society, must be trans- 
mitted to the Secretary of the Society, on or before the 1st of December in each year. 

§ 2. DRAUGHT HORSES. ^ 

DISTEICTS. 

1 . The County of Ihmiharton. 

'Alexander Smollett, Esq. of Bonhill, M.P., Convener of Committee. 

Forty Sovereigns, of which twenty are contributed by the ' 
Local Association, will be awarded, as follows: — 

1- For the best Stallion,. for agricultural purposes, not under 
three years and nine months, and not above twelve years old—* 
Twenty-five Sovereigns. 

2. For the best Mare, for agi’icultural purposes — ^Ten Sove- 
reigns. 

3. For tbe best Filly, foaled after 1st January 1850 — ^Five 
Sovereigns. 

2 . The County of Caithness. 

Sir George Dunbar of Hempriggs, Bart., Convener of Comitditee. 

3. The District of Ann<mdaU. 

Yiscount Drmnlanrig, MJP., Convener of Committee. 

1. For the best entire Colt, for agricultural purposes, foaled 
after 1st January 1850 — ^Eight Sovereigns. 

2. For the best entire Colt, for agricultural purposes, foaled 
after 1st January 1851 — ^Five Sovereigns. 

RULES or COMPETITION. 

1. The Members of the Society in the District are appointed a Committee of Super- ' 
intendence, as in Xo. 1 of the Regulations for the Cattle Competitions ; and they will 
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Ise convened on or before the 10th. of March, in the same manner and for purposes 
similar to those indicated in the said Regulations, 

2. The time and place of Competition to be fixed by the CJonvener, with the concur- 
rence of the Committee, and to be published by him in due time, and in such manner 
as shall be thought most effectual for the information of those interested. 

3. The Competition in Dumbartonshire will take place betwixt 20th March and 1st 
May ; that in Caithness and Annandale at such time as may he fixed by the Commit- 
tees. The Regulations for Cattle Shows, in regard to the previous intimation to the 
Committee and Competitors — ^the power of the Committee to exclude stock, if the 
animals produced shall be of inferior character — extra expenses — the period within 
which Premiums must be applied for, and the manner in which the Report is to be 
certified and transmitted to the Society, are severally applicable to the Premiums for 
Horses. Evidence must be produced that the Prize Stallions have had produce. Mares 
must have foals at their feet, or be in foal, and in the latter case, payment of the pre- 
mium will bs deferred till Certificate of birth, 

* The Society being anxious to promote the improvement of 
Draught Horses by encouraging the rearing of entire Colts, limits 
Stallion premiums to a period of two years, and follows them up 
by premiums for other two years within the same District for 
entire Colts- 


§ 3. SHEER 

L- LEICESTER BREED, 

DISTRICTS. 

1. The District qfJBnchan in Aberdeenshire. 

2. The Counties of Edhihurgh and JSaddingtoiu 

3. The Coimtg of Forfar. 

1. For the best Tup of any age, belonging to a Proprietor or 
Factor — The Silver Medal. 

2. For the best Tup of any age — ^Five Sovereigns. 

3. For the best three Shearling Tups— Five Sovereigns. 

4- For the best Pen of three Ewes, not less than two Shear 
— Five Sovereigns. 

5. For the best Pen of three Ginimers or Shearling Ewes 

Four Sovereigns. 

The Money Premiums are restricted to Tenants and Pi-oprietors 
farming their whole properties. 
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In 1^52, 

The Society’s Premiums will be competed for— 

In No. 1. For the second year. 

No, 2, For the first year. 

No. 3. will compete for local Premiums. 

Comenerh of Committees. 

For the First District — J ames Bussell, Es<j. of Aden. 

For the Secoio) District — James Aitchison, Esq. of Alderston. 

For the Third District — ^Sir James Eamsav of Bamff, Bart., and 
William Macdonald Macdonald, Esq. of St Martins. 

, 2. CHEVIOT BREED. 

DISTRICTS. 

1 . The Parishes of Selkh% EttricTc^ Yarrow^ Innerleithen^ 

Traquah\ Stmv^ Galashiels.^ Ash1ch% and Roberton. 

2 . The County of Roxburgh, 

3 . The Districts of AnmndaU and Eskdale in Dumfries- 

shire.^ and Liddisdale in Roxburghshire, 

1, For the best Tup of any age, belonging to a Proprietor or 
Factor — ^Tbe Silver Medal. 

2, For the best Tup of any age — ^Five Sovereigns. 

3 , For the best three Shearlhig Tups — ^Five Sovereigns. 

4- For the best Pen of Five Ewes, not less than Two Shear 
— ^Five Sovereigns. 

5. For the best Pen of Five Gimmers or Shearling Ewes— 
Four Sovereigns. 

The Money Premiums are restricted to Tenants and Proprietors 
farming their whole properties. 

In 1852, 

The Society’s Premiums will he competed for — 

In No. 1. For the fourth or additional year. 

No. 2. For the first year. 


No. 3. Will compete for local Premiums, 
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Conveners of Committees, 

Foe the First District — Sir James Bussell of Ashiestiel, K.C.B., and 
Alexander Pringle, Esq. of Whytbank, 

For the Secoot District — John Ord, Es^. of Muirhouseiaw. 

For the Third District — ^Robert Johnstone Douglas, Esq. of Lock- 
erby. 

3. BLACK-FACEB BREED. 

DISTRICTS. 

1 . The District of Argyll,^ together ivith tli e Parishes of North 
and South Knapckde and Kilherry^ and the lands of 
Stonefeld mul Shipness, 

2. The District of Coival in Argyllshire. 

3. The adjoining pmrts of the Counties of Perth^ Argyll^ 
and Inverness.^ under Black-faced Sheep. 

1. For the best two Taps, not exceeding four Shear, belonging 
to a Proprietor, or Tenant paying more than £150 of yearly rent 
— Five Sovereigns. 

2. For the best two Tups, not exceeding four Shear, belonging 
to a Tenant paying not more than £150 of rent— Five Sovereigns. 

3. For the best Pen of five Gimmersor Shearling Ewes, belong*^ 
ing to a Proprietor, or Tenant paying more than £150 of rent — 
Four Sovereigns. 

4. For the best Pen of five Gimmers or Shearling Ewes, be- 
longing to a Tenant paying not more than £150 of rent — ^Four 
Sovereigns. 


In 1852, 

The Society’s Premiums will be competed for— 
In No. 1. For the fourth or additional year. 

No. 2. For the first year. 

No, 3. Will compete for local Premiums. 

Conveners of Committees. 

For the First District — John Campbell, Esq* of Stonefield* 
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Foe the Seco^’d Disteict — Robert ^laclachlan. Esq. of Maclachlan. 
Foe the Thied Disteict — Sir Robert Menzies of Menzies, Bart. 


RULES OF COHPETITIOy. 

1. The IVIemhers of the Society in the several Districts are appointed Committees 
of Superintendence, as in ^fos. 1 and 2 of the Regulations for Cattle Competitions 
and they shall he convened by their respective Conveners on or before the 20th of 
May, in the same manner, and for the same purposes as specified in the said Regula- 
tions. 

2. The Competitions shall take place between the 1st of June and the 1st of No- 
vember, and the time and place must be publicly intimated by each Convener within 
his District. 

3. Tups shall have served the usual number of Ewes, for at least three weeks 
during the prev ious season. All Prize Taps must serve within the District daring the 
following season. The Competition is open to Tups not belonging to the District, 
provided they are left to serve in it. Ewes must have reared Lambs during the 
season. Ewes and Cimmers must he taken from regular breeding hirsels. 

4. Animals must not be clipped earlier, or otherwise, than the Stock to which -they 
belong. 

5. The Premiums shall not be divided. No Money Premium sbaU be adjudged 
unless there are three Lots exhibited, and only one-half unless there are six. Each 
Competitor may show two Lots. Por the Med^, two Lots authorise an award. The 
other Regulations for Cattle Competitions — in regard to the placing of Stock — 
the exclusion of Anijnals which have gained Premiums at previous shows — ^the right 
of a Tenant, under certain circumstances, to compete for the iledal — ^the regulation 

to expenses — the period within which Premiums must be applied for — and the 
manner in which the Reports must be certified and transmitted — are applicable to 
the Premiums for Sheep. 

6. The Society gives these Premiums in alternate years for three Competitions in 
each District, if, during the intervening years, Premiums are awarded by the District 
to an amount not less than one-half of the Society’s Premiums, and for the same de- 
scription of Stock. 

7. Blank Reports and Returns of Competitions will be famished to the Conveners 
of Districts. These must he accurately filled up in all details, signed by the Convener, 
and transmitted to the Secretary by the 1st of December. 


4 . SHEARINd SHEEP. 

The Silver Medal will be given to the best Sheep-shearer in 
each of the Districts in which the Premiams for Sheep are in 
operation. 

CONDITIONS. 

1. A guarantee must be lodged with the Secretary by the SOth of May, that Money 
Premdums will be awarded at each Competition, to the amount of not less than £2. 

l>2 



DAIRY I'RODrCE —DISTRICT COSIPETITIOXS. 


a 1 


2. The Distnct Convenf'i^s for the Sheep Premiums shall fix the time and place of 
Competition, and mahe all ii«»cessary arrangements. 

3. The Medal shsdl not be awarded unless there are three Competitors ; and it shall 
always accompany the highest Money Premium ; if two or more Lots appear to be 
equally well executed, preference shall be given to that executed within the shortest 
time. 

4. The Conveners shall report the particulars of the Competition and the award of 
the Judges to the Society, along with the Keport of the Sheep Premiums in the Dis- 
trict, 


§ 4. SWINE. 

DISTRICT. 

The Parishes of Inveraven^ Kiiochando^ Cro'rndale^ Kirh- 
michael^ Aberlow\ Ahernethy^ arid Duthill. 

CoOTENEE. — James Skinner, Esq. of Drumin. 

1. For the best Boar, belon^ng to a Proprietor or Factor — 
The Silver Medal. 

2. For the best Boar — ^Four Sovereigns. 

3. For the second best — Two Sovereigns. 

4. For the best Breeding Sow — ^Three Sovereigns. 

6. For the second best — One Sovereign. ♦ 

The Money Premiums are restricted to Tenants, and Proprietors 
faming their wbple properties. 

Bai^tSstMam Hr CHItle OompslitiotzB^ ^ 35, arc to be held as appli- 

calAo to tto Ptfudsaw An* Swine ; and the Conrener and Committee of the Society’s 
Hemben in the dktriet are accordingly referred to them. 


CLASS TII. 

DAIRY PRODUCE. 

DISTEICT. 

The County of Benfrm. 

CosnrxKBB. — ^AicLibald Campbell, Es^. of Blythswood. 

1. BtFTTEB. 

To Uffi Tenaat, or Proprietor farming the whole of his own 
la ilie XKMrirat, who shall exhibit the best quality of cored 
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Better, ilie quantity not being less than one ewt. — ^Three Sovc* 
reigns. 

For the second best — Two Sovereigns. 

For the third best — One Sovereign. 

To the Proprietor in the District who shall exhibit the best 
Butter — ^The Silver Medal. 


2 . CHEESE. 

To the Tenant, or Proprietor farming the whole of his own 
lands in the District, who shall exhibit the best quality of Cheese 
from. Sweet Milk, the quantity not being less than two cwt. — 
Three Soverei^is. 

For the second best — ^Two Sovereigns. 

For the third best — One Sovereign. 

To the Proprietor in the Distoict who shall exhibit the best 
Cheese — ^The Silver Medal. 


coKDinoirs, 

1. The Members of the Society, resident within the District, are appointed a Com- 
mittee of Superintendence, for the purposes expressed in the Eegulations for Cattle 
Ctepetittons. 

2, The Baiter or Cheese must be certified to have h^ made on the Competitor’s ^ 
farm during the season 1852, and to be an average specimen of his Dairy. The Com- 
mittee shall fix such General Begulations as they may consider proper — and, in partd- 
cul’ar, the time and place of Competition. In the event of two or more competing Iiqts 
being deemed equal in quality, the Premium will be awarded to the Competitor who 
shall have cured the larger quantity. The successful Competitors, before receiving 
the Premiums, are required to transmit to the Secretary a detailed Report of the 
vMe process followed by them in the manufacture of their Butter. 

A Riporl of the award of the Premiums to be lodged with the Secretary of the 
Soctety cm or before 1st of December 1852. 

( 

CLASS IV. 

CKOPS AKD CULTXJEE. 

SBEI^ 

The Society, with a view of i^diug Bocal Associatious in the im- 
provement of the different Grains, &c., offers the Silver Medal to 
the growers of the best Seeds of the varieties which may he 
considered most adapted for the districts in which ihey are 
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raised, and for eaeb of wbicli a Premium of Two Pounds has been 
awarded in the district 


TEE FOELOWISrO DISTKICTS HAVE APPLIED FOR HEDALS 

, Ooupit; of Bekfrrw : ConYener, Colonel Macdowall of 
Oaarthland. 


1. Any variety of White Wheat 
% Sandy Oats. 

3. Any variety of Field Bean. 

4. Any variety of Potato. 

2. Counties of Dumfries and Kirkcudbright: Convenor* 
James 3Iacalpine Leny, Esq. of Dalswinton, 

1. Any variety of White Wheat 

2. Any variety of Barley. 

3. Potato Oats. 

4. Sandy Oats. 

5. Any other variety of Early Oats. 

6^ Any other variety of Dat# Oats, 
t. pErenxtial Bye Grass. 

8. Any variety of Potato. 


a Diatriet of Kiettre : Omrmm, 
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S. Masagan Beans. 

4. Perennial Eye Grass. 


4. District of BucHAif : Convener, James Bussell, Esq.- of 
Aden, 


1. Early Berlie Oats. 

2- Perennial Bye Grass. 


5w County of Haddikgtoh : Convener, James Aitchison, Esq. 
of Alderston. 


1. Bed Wheat 

iS. Owwiwr Bfo'liej. 

’ flf B$rkj. 
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4. Potato Oats. 

5. Late Angus Oats. 

6. Hopetoun Oats. 

7. Any other variety of Oats. 

8. Field Beans. 

6. District of Wester Ross : Convener, Sir Evan Mackenzie 
of Kilcoy, Bart. 

1. Any variety of White Wheat. 

2. Any variety of Barley. 

S. Any variety of Oats. 

4. Perennial Rye Grass. 

7. District of FoRRiS: Convener, C. L- Camming Bruce, 
Esq. of Roseisle, M.P. 

1. Any variety of White Wheat. 

2* Any variety of Barley. 

3. Any variety of Early Oats. 

4. Any variety of Late Oats. 

5. Perennial Eye Grass. 

8. County of tovERifESS : Convener, Arthur Forbes, Esq. of 
Culloden. 

1. Any variety of White Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

COXniTIOifK. 

1. la eutli Oito'ict the Ck^nvener, appointed by the Society, will fix the time and 
place of OompetitioB, appoint the J adges, and make all other necessary arrangements, 
in concnrrenee with the other Kembers of the Society, and the XjOcsU Assoeiaiifm of 
the Bistrict Cotovexfeexfi w!0 he ftoilehed with idank sehedulee for retoming the 
awards. 

2. The quantity shewn in CompeUtlon by each Grower must not he less thun three 
quarters of each variety of gram, two quarters of Iteana, Peasa, Vatehci^ or Grass 
Seeds, and half a toe of Potatoes. There must at least he two Con^eUtors. The 
sum of £2 awarded by the District may he divided into two Preniuzbe. 

3. The Judges shall he guided in their awards — 1st, By the Parity of the Seed ; 
2tff By its freeness fittwn extraneous Seeds ; and, 3d, Where there is an eqtuHty in 
these respects, hy the weight. 

4. Each Competitor to whom a medal shall he adjudged, must immediately transmit 
toihe Sodety s Museum, George XV. Bridge. Edinburgh, free of expense, a jaample of 
the Seed. If it is gnun or grass, the quantity must not he less than two quarts. 
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5. The retmms must sbetr, ts accurately as possible, the prodace per imperial acre, 
as also tfee altitiide, erpoaure, and nature of the soil on which the crops were raised, 
together with the dates uf sowing and reaping, and, in the case of grain or grass seed, 
the weight per bashel. The varieties, for which Premiums have been given, must be 

The medals will be continued in each District for five consecutive years. Applica- 
tiooa from other Districts must be lodged with the Secretary of the Socie^ by 1st of 
Baoemher next. ^ 


2, TDRlsnP SKED. 

(1,) PFKPLE TOP SWEDE. 

DISTRICT — THE COHSTTr OP ROXBURGH. 

To the person in the Connty of Eoxbnrgh, who shall, in the 
year 1853, have grown a quantity of not less than ten quarters of 
the most approved quality of seed of Purple Top Swedish Turnip 
(Skirrag’s variety), from the best and purest approved stock of 
mtdbare selected imd transplanted bulbs, or from turnips produced 
from the seed of bulte which shall have been so selecsied and 
— ^The GoW Medsd, m Ten Sovereigns^ . t 


(2.) GREEK TOP YEIiLOW. 


DiOTEiOT— JPHE ISDAKDS OW ORteBT, 
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18@l^ pmm a quantify eC not ftree quarters 

of the most wpprmed qualify of seed of Green Top Yellow 
Keld Turnip (Pollexfen variety), from the best and purest ap- 
proved stock of mature selected and transplanted bulbs, or from 
turnips produced from the seed of bulbs which shall have been so 
selected and transplanted — The Medium Gold Medal, or Five 
Sovereigns. 


The above Prexninms are offered, with the view of directing attention 
to and encouraging the more careful growth of turnip seed from 
selected and transplanted stocks. 

Competitors must lodge intimation of their intention to compete, 
the Secretary, on or before the 1st of December next, so as 
to admit of an inspection of the growing crops being made by 
appointed by the Society, who will be goidS in their 
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Isif By the purity of the stock. 

2d, By the symmetry of the form. 

3c?, By the apparent hardiness of the variety. 

4t^ By its apparent capability of yielding a bulky or heavy 
crop. ^ 

Different varieties must be properly isolated, and in no case shall 
two sorts be allowed to stand for seed contiguously. 

When the turnips intended for seed are at maturity, twenty plants 
must be sent, free of charge, to the Society’s Mnseum, in 1852. 

A carried statement of the extent of ground under crop, and of the 
qiaatity of clean marketable seed harvested, must be lodged with 
Secr^ry on or before the 1st of November 1853, and at 
same time a swiple of not le^ tiban two quarts of the seed mmt 
he transmitted, free of diarge, to the Museum. 

3. GREESr CROPS OK SMALL POSSESSIONS. 

Witii the view of improving the cultivation of small possessions, 
by the introduction of Green Crops, the following Premiums, one- 
half of which is contributed by the respective Districts, will be 
awarded : — 

For the best Green Crop — ^Three Sovereigns. 

For the second best do. — ^Two-and-a-half Sovereigns. 

For the third best do. — One-and-a-half Sovereign. 

For the fourth best do. — One Sovereign. 

DISTRICTS. 

' ^ Pjs^sms or Kotmobe and Killtn, including the poison 
^ ifte parkli WssM m Lovb Tav. — Cmrmer, The Marquis 
of , 

2. The 

mm Macleod, Eeq. Madieod; in their absence, 
are authorised to act 

3. The Quoad Sacba. Parish op Hew PitSLioo. — Convener, Sir 
John Stuart Forbes of Pitsligo, Bart. 

OOKDTOOIfS. 

I. !!%e competition to be limited to Traiauts occupying not mcsre ibazt 40 acres of 
Und. 

$. The qnautity of ground under Green Crop to he fixed by the Coareaers, at 

least one-half of the Green Crt^ to be Tsmip^ and that portion which b in Oreen 
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Crop in 1852 should be sown out, with sufficient quantities of Clovers and Rye Grass, 
with the White Crop in 1853. 

3. The names of intending roinpetitor«i must be intimated to the Conveners ap- 
pointed by the Society, on or before the 15ih day of May 1852 ; but after that date 
no additional name shall be received. 

4- Should there he only one Competitor, the Cjpmmittee may allow him such por- 
tion of one of the Premiums as they may think merited. The Committee may with- 
hold all or any portion of the Premiums. 

5. The Inspectors to be fixed by the respective Conveners with the assistance of 
such other Members of the Society aa may attend, shall decide the Premiuma. 

6. The awards to be intimated to the Secretary of the Society on or before the 1st 
of December in each year ; and Conveners are particularly requested to state in their 
reports the proportion of each ^liofc cropped, as ahot e mentioned, and to offer any 
suggestions which they may consider of importance. 

Similar Premiums will be given in fire additional Parishes for 1853, and three 
succeeding years, on guarantees for the payment of one-half of the Prenduins being 
lodged with the Secretary on or before the Ist December next. 


4 . PLOUOHIR-G COMPETITIOHS. 

The Silver Medal will be ^ven to the Wirmer of the first Pre- 
mium at Ploughing Competitions, where there are fifteen Ploughs, 
and Premiums to the amount of Three Sovereigns are awarded. 
To authorise the issue of the Medal, a Eeport, in the following 
terms, must be made to the Secretary, within three months of 
the date of the Competition, by a Member of the Sodety who was 
present. 

I of Member of the Highland 

and Agricultural Society, hereby certify that I attended a Plough- 
ing competition at on the when 

ploughs competed ; of land was assigned to each, and 

hours were alIo%ved for the execution of the work. 
The sum of £ was awarded in the following propor- 

tions, viz. : 

[Here enumerate the names and designations of successful com- 
petitors.] 


In estimating the work of Competitors, attention should be directed to its 
sufficiency below, as well as to its neatness above, the surface. 

On laz^ of average tenacity, the rate of ploughing should he not lees win 
turn oyer an imperial acre in ten imurs. 

A Vkmfgmm can not oirxy more than one Medal m the same year. 
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MEDALS IK AID OE PEEMIDMS DIYEK BY LOCAL SOCIETIES. 

The Society being anxious to co-operate with Local Associa- 
tions in their efiForis to promote improvement, will give a limited 
number of Medals annually in addition to the Money Premiums 
which may be awarded to Tenants by such Associations — 

1. For the best managed Farm. 

Applied for by the Nairnshire Farming Society.— Convener, James 
Campbell Brodie, Esq. of Lethen. 

By the Bistrkt of Ballindalloch. — Convener, Thomas Maepherson 
^ Esq. 

By ^ In?^^ Elfcipefs’ So(^y. — Ceaip^^, ArthsT Forbes, Esq. 
of Ciihoden. 

By the Garrick Farmers’ Society. — Convener, P- W. Kennedy, Elsq. 
of Drmnellan. 

2. For the best managed I^iry. 

Applied for by the Bute Farmers’ Society. — Convener, Thos. Gibson, 
Esq. of Spittal, M.I). 

3. For the best managed Green Crop. 

Applied for by the Ythanside Farmers’ Qub. — Convener, Charles 
xfMpier Q^rdm, &q. of Eelemont. 

By the Bute Farmers’ Society. — Convener, Thomas Gibson, Eeq. of 
Spittal, M.D. 

By the Lower Annandale Agricultural Society. — ^Convener, Colonel 
Graham of Mossknow. 

By the Inverness Fanners’ Society. — Convener, Arthur Forbes, Esq. 
of CuBoden. 

By the Bistrict of Breadalbane. — Cemvener, Tie it 

By the 

Esq. of eSra^e. 

4. For the best kept Fences. 

5. For the best k^t Dunghill. 

Applied for by the Bistnet of Breadadbane. — ^Jonvener, The Marquis 
of Br^dalbane. 

€. For the greatest extent of Lai^, in properfien to the size of 
ihe Farm, subsoiled or trench plou^ed. JTo appUeaUm. 

7. To the Labourer most expert md efiScient in opening and 
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filling Drains, and otherwise executing the works necessary in 
thorough Draining. 

Applied for by the iN'airii shire Farming Society. — Convener, James 
Campbell Brodie, Esq. of Lethen. 

By the Carrick Farmers’ Society. — Olnvener, P. W. Kennedy, Esq. 
of Drumellan. 

8* To the Labourer most expert in Cutting Hedges. 

Applied for by the East of Berwickshire Farmers’ Club. — Convener, 
David Milne, Esq. of Milnegraden. 

The Medals to be issued will be limited to ten in each class. Ap- 
plications for 1853 must be lodged by 1st December next, accom- 
panied with a guarantee, that in addition to the Medal, pre- 
miums of not less than £3 will he given by the District applying. 


CLASS Y. 

COTTAGES. 

1. FOB q?HE BEST KEPT COTTAGES AKO GAKDBHS. 

The following Premiums are offered for competition in the 
parishes after mentioned. The Medals and one-half of the Pre- 
miums are given by the Society, and the other half is contributed 
by the respective Parishes. 

1. For the best kept Cottage in each Parish — One Poimd Five 
Shillings ; and where there are four Competitors — ^The Cottage 
Medal. 

2. For the second best — One Pound. 

3. For the third best — ^Fifteen Shillings. 

4. For the best kept Cottage Garden in each Parish — One 
Pound Five Shillings ; and w'here there are four Competitors— 
The Cottage Medal. 

5. For the second best — ^Fifteen Shillings. 

PAEISHES. 

Coioiti/ of Aberdeen. 

— ^Convener, Charles Napier Gordon, Esq. of Eslemont. 

County of Ayr. 

Cogan, Esq. Gasrilis House. 
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County of BeTivick. 

Abbey St Bathans. — Convener, George Turnbull, Esq* of Abbey 
St Bathans. 

AytojS'. — C onvener, John G, Cockburn, Esq., Harelaw. 

Botcle. — Convener, John Wilson, Esq. of Cumledge. 

Chirnside, — Convener, John Wilkie, Esq* of Foulden. 

CocKBURNSPATH. — Convener, Sir John Hall of Dunglass, Bart. 
CoLDiKGHAM. — Convener, John Wilson, Esq., Edington Mains. 
Coldstream. — Convener, Hiehard Hodgson, Esq. of Carham. 

Edrom. — Convener, David Milne, Esq. of Milnegi*aden, 

Eyehodth. — Convener, Captain Logan Hume of Broomhou.se. 

Eoulden. — Convener, George Cranstoun Trotter Cranstoun, Esq. of Dewar. 
Hutto^t. — C onvener, Captain JefiGreys of Sunwick. 

Ladyrirk.— Convener, .^v. Dr Gilly of Horham. 

Mordington akd Bebwicr Liberties. — Convener, John Campbell 
Benton, Esq. of Mordington, M.P. 

Whitsome. — Convener, Sir George Houstoun Boswall of Blackadder, Bart. 
County of Dumbarton, 

Bonhill. — Convener, Alexander Smollett, Esq. of Bonhill, M.P. 

^ County of Edinburgh. 

Mid-Calder. — Convener, The Hon. The Master of Torphichen. 

County of Forfar. 

Craig. — Convener, William M. Macdonald, Esq. of St Martins. 

County of Berth. 

MotJUN. — Convener, Archibald Butter, Esq. of Easkally. 

Bedgorton. — Convener, Bobert GraliM, Esq. of Bedgorton. 

CemrUy of Boxburgk. 

Tetholm. — ^C onvener, Adam Brack Bojd, Esq. of CSienytrcee. 

County of Stirling. 

EjtLLEARN^— Convener, John Buchanan, Esq, of Carbeth. 

coKDinoBrs. 


1. The Cottages may either be single or in villages; in every case, the occupiers 
of Gentlemen's Lodges and Gardeners’ Houses shall be eiclud^ as well as Gentle- 
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men's Servants occupying Cottages in policies, or on land in the natural posses- 
sion of their masters. The inspection must be completed by the 15th of October. In 
mahiing the inspection, the Conveners may take the assistance of any competent 
jndge. 

2. The annnal value of each Cottage, with the ground occupied in the parish by 
a Competitor, shall not exceed £5 sterling ; and there must, at least, be three Compe- 
titors in each District. A Cottage or Carden whidi has gained a PrenuuiBL im a previous 
year, cannot compete again for the same or a lower FreaDium. 

3. If the Cottage is occupied by the proprietor, the roof must be in good repair ; 
if the roof U of thatch^ it mu>^t be in good repair, though in the oooupatxon of a tenant. 
The interior must be clean and orderly, — the windows must be free of broken glass, 
clean, and affording the means of ’ventilation. Dunghills, and all other nuisances, 
must be removed from the front and gables ; and the neceb^sary must he kept clean. 
In awarding the Cottage Premiums, preference will be gh en to Competitors, who, in 
addition to these requisites, hi\c di«?plaTcd the greatest taste in ornamenting the 
exterior of theu* houses, and the ground in front and at the gables. In the event of 
there not being thre-^ (Competitors, it will be in the power of the Committee to award 
one-half o.' the Premium, if the mt rit^ of the Cottage or Garden shall appear to be 
stwA as to deserve it. 

4. In estimating the claim*' for the Garden Premium, the Judges should have in 
view — ^The su5lciency and neatncBs of the fences; the cleanness of the ground, and 
neatness of the walks ; the quality of the crops, and general productiveness of the 
garden ; and the ehoice of crop>4* 

5. Eeporta, stating the nnmber of Competitors, the names of the successful parties, 
and ^e nature of the exertions which have been made by them, must be transmitted 
by the Conveners to the Secretary of the Society, on or before the 1st day of Novem- 
ber next 

jParlshes desirous of these Premiums must lodge applications with the Secretary on 
or before the Ist December next 

HBDAtiS FOR COTTAGBS OR GARDENS. 

The Society will issue annually twelve Medals to Local Asso- 
ciations or individuals, who, at their own expense, establish 
Premiums for Cottages or Gardens. 

The Medals will be issued upon a Report by a Member of the Society, 
iu the terms req^uired by the preceding conditions, describing the merits 
of the Cottages or Gardens. The same individual shall not receive more 
than Two Medals iu five years. The Reports to be lodged with the Se- 
cretary on or before the 1st November 1852. 

2. IMPROVIKG EXISTING COTTAGES. 

®E> the Proprietor in Scoflteid who shall Report the improve- 
mmA of matest number of Oottages in the years 1849 | 1850 , 
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3. BTIIIiDIBfa 301W COTTAGES. 

To the Proprietor in Scotland who shall report the erection of 
the greatest nnmber of approved Cottages during the years 1848, 
1849, 1850, and 1851— The Gold Medal. 

CONBiriOXS. 

Claims for the above Premiums must be lodged with the Secretary on or before the 
1st of October next, to allow an inspection to be made of the different Cottages. The 
inspections will be conducted by Committees of the Society’s Members in the different 
Districts ; and Reports must be transmitted by the Conveners to the Secret^cy on or 
lie 1st De^e^ber. 

fRi# mnmi value of the Cottage or Cottages separately, wi^ ^wden asi^t 

eoEceed 

In ^tkoatlng lliechi^b;m of Cooapetito^ the following points will be kept m view ; 
— The external appearance of the Cottages, thmr intemal acoommodation ; tlie 
ments of the outhouses ; the means of drainage and ventilati(A ; and the expense of 
the building or of the alteration compared with Its durability and accommodation. 
When the C!ottages of one Competitor are superior in style and comfcnrt to th<^ of 
another, though not so numerous, the Inspectors to give them the preference, pro- 
vided ^ey amount at least to three^ and have been erected at a moderate expense. 

PartleB competing to forward plans, speciiications, and estimates, to the S^iety, of 
which, and of all inibrmation sent therewith, copies may he taken for publication, if 
the Society shall see fit, and the originals returned to the parties within six months, 


4. ACCOMMODATIOir FOB 

To the Proprietor in Scotland who shall have erected on his 
estate, the most approved Farm-huildings in reference to the pro- 
per accommodation of Farm-Servants — ^The Gold Medal. 

Plans, and Speridcafcions, to be lodged by the 1st of ITovember : 


' jji 

GENERAL SHOW 'OF STOCK, DAIRY ^WbmCE, 
AND IMPLEMENTS, AT PlETH, 

Os vas 4ss, SfB, AsO) Sts dv ks^sm 

The Distsietm otHineotioA wHh Ute Show c<»!w;ssi» the CoimtMe 
of TOTih, ilfa, Kiozosa, aM CSackauumaa, aod the Western Divi- 
ston of Forforehire. 
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GENERAL ARRANGEMENTS. 

TuE8i>Ay,. 3d Augnst. — ^Arrangement and Inspection of Implements. 

Webnesbat, 4th August. — ^Exhibition of Implements and Dairy Produce, 

and Lecture, 

Thtosbat,... 6th August. — ^Exhibition of Stock, Implements, and Dairy 

Produce, and Public Banquet 

Friday, 6th August. — Exhibition of Prize Stock, Implements, &c., 

and Auction. 

The Competition (except for Dairy Produce) is open to Exhibi- 
tors f5pom all parts of the Kingdom. 

No Certificate of Entry can be received after Fjriday the 25 th 
of JlTHK. 


CLASS I.— CATTLE. 

SWBEPSTAXES FOR BULLS, 

A Sweepstakes will be sanctioned for the best Bull of any age, in 
each of the following Breeds ; — Short-Horit, Polled, Ayrshire, 
and HxaHLA^. Subscription One Sovereign, with a sm adisfi 
hj the Society equal to tW staked for breed, provided it 
does not exc^ Fifteen Sovereigns for Short-Horns, and Ten 
Sovereigns for Polled, Ayrshire, or H^hknd. 


FEBMIHMS* 

SHORT-HOE^ BREED. 

felOTlOH 1- For the best Bull of any age — Twenty Sovereigns. 
To the Breeder of the Best bull — ^The Silver Medal. 

2. For the best Bull calved after 1st January 1850 — ^Ten Sove- 

reigns. 

3. For the best Bull calved after 1st January 1851 — Six Sove- 

reigns. 

4. For the best Cow of any age — ^Ten Sovereigns. 

For the second best — Five Sovereigns. 

5. For the best Heifer, calved after Ist January 1850 — 

SovemgDs. 

yor the second best — ^Pour Sovereigns. 

Itr tito be«rt Heifer, calved after flte Isi JannaJ^lSSl—Fite 
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POLLED BKEEDS. ANGUS, ABERDEEN, AND GALLOWAY. 

7. For the best Bull of any age — ^Fifteen Sovereigns, 

To the Breeder of the best Bull — The Silver Medal. 

8. For the best Bull, calved after 1st January 1850 — ^Eight 

Sovereigns. 

9. For the best Bull, calved after 1st January 1851 — Five 

Sovereigns. 

10. For the best Cow of any age — Eight Sovereigns. 

For the second best — Four Sovereigns. 

11. For the best Heifer, calved after 1st January 1850 — Six 

Sovereigns. 

For the second best — Three Sovereigns. 

12. For the best Heifer, calved after 1st January 1851 — Pour 

Sovereigns. 

13. For the best Pair of Oxen, calved after 1st January 1849 — 

The Medium Gold Medal. 

A'i’ESHIRE BREED. 

14. For the best Bull of any age — Fifteen Sovereigns. 

To the Breeder of the best Bull — The Silver Medal. 

15. For the best Bull, calved after 1st January 1850 — ^Eight 

Sovereigns. 

16. For the best Cow of any age, in milk — ^Eight Sovereigns. 

For the second best — ^Four Sovereigns. 

17. For the best Cow of any age, in calf — Six Sovereigns. 

For the second best — ^Three Sovereigns. 

18. For the best Heifer, calved after 1st January 1850 — Six 

Sovereigns. 

For the second best — Three Sovere%fte<- ^ 

19. For the best Heifer, calved after 1st January 1851 — Four 

Sovereigns. 


HIGHLAND BREED. 

20. For the best Bull of any age — Fifteen Sovereigns. 

To the Breeder of the best Bull — The Silver Medal. 

21. For the best Bull calved after 1st January 1850 — ^Eight 

Sovereigns. 

22. For the best Cow of any age — Eight Sovereigns. 

For the second best — Four Sovereigns. 


E 
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23. For the best Heifer, calved after 1st January 1849 — Six Sove- 

reigns. 

For the second best — Three Sovereigns. 

24. For the best Heifer, calved after 1st January 1850 — ^Four 
.. Sovereigns. 

26. For the best Pair of Oxen, calved after 1st January 1848-j- 
Tlie Medium Gold Medal. 

EXTRA SECTIONS — HKjrHLAND BREED. 

Open to Tenants pacing a rent not exceeding £100 annum, 

26. For the best Bull of any age — ^Ten Sovereigns. 

27. For the best Bull, calved after 1st January 1850— Five Sove- 

reigns. 

28. For the best Cow of any age — ^Five Sovereigns. 

29. For the best Heifer, calved after 1st January 1849 — Towi 

Sovereigns, ^ 

30. For the best Heifer, calved after 1st January 1860 — ^Two 

Sovereigns, 

FIFE BREED, 

31. For the best Bull of any age — ^Ten Sovereigns. 

To the Breeder of the best Bull — ^The Silver Medal. 

32. For the best Cow of any age^ — Six Sovereigns. 

33. Feat* the beat Heifer, calved after 1st January 1850 — ^Four 

Sovereigns. 


CLASS II.— HOESES, 

FOR AGRICULTEHAL PURPOSES. 

SbcoJiox 1. For the best Stallion — Twenty-live Sovereigns. 

For the second best — Ten Sovereigns. 

To the Breeder of the best Stallion — The Silver Medal. 

2. For the best entire Colt, foaled after 1st January 1849 — ^Ten 

Sovereigns. 

3. For the best entire Colt, foaled after 1st J anuary 1850 — ^Eight 
, Sovereigns. 

4i. For the best entire Colt, foaled after 1st January 1851 — Six 
^ Sovereigns. 

5. For the best Mare — ^Ten Sovereigns. 

For the second best— Five Sovereigns, 
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6. For tlie best Filly, foaled after 1st January 1849 — ^Eight 

Sovereigns. 

7. For ftie best Filly, foaled after 1st January 1850 — Six Sove- 

reigns. 

8. For the best Filly, foaled after 1st January 1851 — Four Sove- 

reigns. 

EXTRA SECTIONS. 

9. For the best Highland Pony Stallion, not over 14 nor under 

12 hands — Eight Sovereigns. 

10. For the best FQ^land Pony Mare, of tiie same he^^ftn-Fi^ 
Sovereigns. 


CLASS III.— SHEEP. 


LEICESTER BBEED.. 


Sbctiok 1. For the best Tup, not exceeding four yeai^ old — 
Eight Sovereigns. 

For ftie second best — ^Four Sovereigns. 

2. For the best Pair of Dhnnont or Shearling Ttips — Eight Sove-. 

re%n8. 

For the second host — ^Fonr Sovereigns. 

3. For the best Pen of Five Ewes, not exceeding five years old — 

Six Sovereigns. 

For the second best — ^Three Sovereigns. 

4. ,Fot the best Pen of Five Shearling Ewes or Gimmers — ^Four 


CBE^EVIOr'i] 




reig^ ■ ' . 

For the seeMl 
For ftie besiPair of DieanMii 


6 . 

reigns. 

For the second hest-^Fa*r Sevnrei^. 

7. For the besi Pen oi Five not fvO yeits ^ 

— ^ix Sovereigns. 

For the seoblid bei^ — ^Three Soverdgns. 

8. For the best Pen of Five (Hminers, lofttbed after A] 

1851— Four Sovweigtis^ 

B 2 
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BLACKPACED BREEB. 

9. For the best Tup, not exceeding four years old — ^Eight Sove- 
rei^is. 

F<wr the second best — Four SoTereigns. 

10* For the best Pair of Dinmont or Shearling Tups — Eight 
Sovereigns. 

For the second best — Four Sovereigns. 

11. For the best Pen of Five Ewes, not exceeding five years old 
— Six Sovereigns. 

For the second best — ^Three Sovereigns. 

IS. For the best Pen of Five Gimmers, lambed after 1st April 
1851 — ^Four Sovereigns. 

SOUTHDOWJr BREED. 

13. For the best Tup, not exceeding four years old— Eight Sove - 1 

reigns. 

For the second best — ^Four Sovereigns. 

14. For the best Pair of Shearling Tups— Eight Sovereigns- 
For the second best— Four Sovereigns. 

15. For the best Pen of Five Ewes, not exceeding five years old 

— Six Sovereigns. 

Fcwr the second best — Three Sovereigns. 

16. For the best Pen of Five Shearling Ewes or Gunmers— Four 

Soverdgus. 


CLASS IV.— SWmE. 

Sectioist 1. For the best Boar large Breed — ^Five Sovereigns, 

For the second best — Three Sovereigns. 

2- For the best Boar, small Breed — ^Five Sovereigns. 

For the second best — Three Sovereigns. 

8. For the best Sow, large Breed — Four Sovereigns. 

For the second best — Two Sovereigns. 

4* For the best Sow, small Breed — Four Sovereigns. 

Fcwr the second best — Two Sovereigns. 

6. For the best Pen of Three Pigs, not exceeding eight months 
" old — ^Four Sovereigns. » 

For the second best — ^Two Sovei^eigns. 
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EXTKA Sa?OCK. 

Animals of Breeds or Ages not included among the foregoing 
Premiums, may be entered as Extea Stock, and will be 
rewarded if commended by the Judges. 


CLASS V.— POULTRY. 

(in pairs, male anh pbmale.) 

Section 1. For the best pair of Turkeys, Norfolk or Black breed 
— One Sovereign. 

2. For the best pair of Turkeys of any other breed — One Sove** 

reign. 

3. For the best pair of Capon Turkeys — ^One Sovereign. 

4. For the best pair of Fowls, Mottled or Speckled Dorking 

breed — One Sovereign. 

5. For the best pair of Fowls, Polish breed — One Sovereign. 

6. For the best pair of Fowls, Spanish breed — One Sovereign- 

7. For the best pair of Fowls, Gold or Silver Spangled Hamburgh 

breed — One Sovereign. 

8. For the best pair of Fowls, Grey Speckled or Old Scotch breed 

— ^One Sovereign. 

9. For the best pair of Fowls, Malay breed — One Sovereign. 

10. For the best pair of Fowls, Cochin-China breed — One Sove- 

reign. 

11. For the best pair of Fowls of any otiier breed — One Sovereign. 

12. Fop the best pair of Capons — ^One Sova-eign. 

13. For the best pair of Poulards — One Sovereign. 

14. For the best pair of Ducks, Aylesbury breed — ^One Sovereign. 

15. For the best pair of Ducks of any other breed — One Sovereign. 

16. For the best pair of Geese — ^One Sovereign. 


CLASS VI.— DAIRY PRODUCE. 

» 

Section 1. For the best sample (not less than 14 lb.) of Batter, 
cured in 1852 — ^Three Sovereigns. 

For the second best — ^Two Sovereigns. 
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2. For the best sample (not less than 14 lb.) of Powdered Butter 

— ^Three Sovereigns- 
For Hie second best — ^Two Sovereigns. 

3. For the best sample of Fresh Butter, three Rolls, of i lb. weight 

each — ^Three Sovereigns. 

For the second best — Two Sovereigns. 

4. For the best couple of Cheeses made from Sweet Milk, in 1862 

— Three Sovereigns. 

For the second best — Two Sovereigns. 

5. For the best couple of Cheeses made from Skimmed Milk, in 

1852 — Three Soverei^s. 

For the second best — -Two Sovereigns. 

6. For the best imitation of any known description of English 

Cheese — ^Three Sovereigns. 

For the second best — Two Sovereigns. 


CXiASS VII IMPLEMENTS AND MACHINES. 

Shctiok 1- For the best Two-horse Plough for general purposes 
— ^Two Sovereigns. 

2. For the best Trench or |)eep-Furrow Plough — wo ^veaaeigps. 

3. For Subsoil Plou^ for two horses — 

4. For the best Subsoil Plou^ for moor a 2 id s^ony land, for three 

or four horses — ^Two Sovere%ns. 

5. For the best Double Mould-Board Plough for forming Drills 

— Two Sovereigns. 

6. F or the best Ribbing or Drill-Paring Plough — Two Sovereigns. 

7. For the best Two-Horse Grubber or Cultivator working on 

the flat — Two Sovereigns. 

8. For the best Drill-Grubber for Green Crops — Two Sovereigns. 

9. For the best Norwegian Harrow — ^Three Sovereigns. 

10. For the best Consolidating Land-Roller — Two Sovereigns. 

11. For the best Land-Presser, for preparing Seed-Bed for Grain 

— Three Sovereigns. 

12. For the best Pulverising Land-Roller — Three Sovereigns. 

13. For the best Harrows — ^Two Sovereigns. 

14. For the best Common Swing-lVees or Draught^Bars — One 

Sovereign. 
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15. For the best Equalizing Swing-Trees or Draugbt-Bars — One 

Sovereign. 

16. For the best Broadcast Sowing-!|fachme for Grain and Grass 

Seeds — ^Three Sovereigns. 

17. !l?or the best Drill Sowing Machine for Grain — Three Sove- 

reigns. 

18. For the best Horse-Hoe for Drilled Grain Crops— Four Sove- 

reigns. 

19. For the best Sowing-Machine for Turnips — ^Two Sovereigns. 

20. For the best Sowing-Machine for Beans, sowing three rows— 

Two Sovereigns. 

21. For the best Dry Manure Distributing ^lachine— Sove- 

reigns. 

4J2. For the best Liquid Manure Dig^tributing 
Sovereigns. 

23. For the best Liquid Manure Pump — One Sovereign. 

24. For the best Straw-Cutter for hand lahour-^Two Sovereigjis. 

25. For the best Straw-Cutter for pow^r — ^Three Sovereigns. 

26. For the best Turnip-Cutter for Sheep — -Two Sqverei^s. 

27. For the best Tumip-Outter for Cattle — One Sovereign. 

28. For the best Turnip-Cutter for Sheep, adapts for attachment 

to a Cart — ^Three Sovereigns. > ^ 

29. For the best Linseed-Bruiser for hand labour — ^Two Sovereigns. 

30. Forthebest Grain-Bruiser for hand labour — Two Sovereigns. 

31. Forthebest Grain and Linseed Bruiser for power — ^Three 

Sovereigns. 

the best Bean-Bruiser for hand labour-^^One Sovereign. 
S3. 

34.; 

For best 

For tiSbest One^hoiife Wmn ^ 

37. For the best Light Spring-Oart, isam. or ^ther ^^|fposee— 
Two Sovereigns. ' ' ’ 

?8. For the best Harvest Cart — ^Two Sovereigns. 

39. For the best Stone or Iron Stack Pillars, iritii Fia^ 

Two Sovereigns. " 

40i| For the best Hay Tedding Machine — ^Two Sovereig||^« 

For the best Horse Stubble or Hay Rake — One Sover^gii. 


For the best Boqt-Washer— One , 
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42. For the best Improvement on any part of the Thrashing Ma- 

chine — Five Sovereigns. 

43. For the best Thrashing Machine, not exceeding two-horse 

power — Six Sovereigns. 

44. For the best Thrashing Machine, with English high-speed 

open Drum, combined with Shakers, Fanners, &e., on the 
Scotch principle — Ten Sovereigns- 

45. For the best Barley Hummeler, for attachment to a Thrashing 

Machine — Two Sovereigns. 

46. For the best Dressing Fanners for Grain — ^Three Sovereigns. 

47. For the best Weighing Machine for the Bam, indicating mea- 

sure and Tveight of Grain at one operation — Three Sove- 
reigns. 

48. For the best Weighing Machine indicating from 1 lb. to 2 tons 

— Three Sovereigns. 

49. For the best Chum worked by hand — ^Two Sovereigns. 

50. For the best Churn worked by power — Two Sovereigns. 

51. For the best Cheese Press — One Sovereign. 

52. For the best Curd Cutter for Dairy purposes — One Sovereign. 

53. For the best general set of the Smaller Utensils of the Dairy 

— ^Two Sovereigns. 

64. For the best Field Gta.te, constructed entirely of Iron — One 
Sovereign. 

55. For the best Field Gate, not constructed entirely of Iron — 
One Sovermgn. 

66. For the best set of Traverse Divisions, Rack, and Manger, for 

Farm Stables — ^Two Sovereigns. 

67. For the best set of Farm Harness — One Sovereign. 

58. For the best Machine for making Drain Tiles and Pipes from 

Clay — ^Five Sovereigns. 

59. For the best Machine for separating extraneous matter from 

Clay, and preparing it for the manufacture of Tiles and 
Pipes — ^Five Sovereigns. 

60. For the best Machine for Milling, Screening, and Moulding 

Clay into Tiles and Pipes by a continuous operation — ^Five 
Sovereigns. 

61. For the best set of Tiles and Pipes for Field Drainage — One 

iPorearei^. , 

of Glazed Socketed Pipes for Sewerage— 
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63. For the best set of Tools for Cutting Field Drains — One 

Sovereign. 

64. For the best set of Tools for Cutting Open Drains in Hill 

Pastures — One Sovereign. 

65. For the best general set of Hand Implements for the Farm- 

Two Sovereigns. 

66. For the best Apparatus for preparing Flax — ^Ten Sovereigns. 

67. For the best Reapikg Machiitb — T wenty Sovereigns. 

JTotb, — T he Award for the Reaping Machine will not he made at the Show, as 
it will necessarily depend on the results of a trial, which cannot take place 
till harvest; but parties intending to compete must exhibit their Reaping 
Machines at Perth, when the terms and conditbns of the subseijucnt trial 
will he communicated. 


EXTRA IMPIiEMBKTS. 

Premiums will further be awarded to any Newly-Iuvented or 
Improved Implement, not included among tiie foregoing, 
but entered on the Extra List, and specially commended 
by the Judges. 

GHTORAL EEGIIhXTIORS. * ’ 

1. Members of the Society may enter, free, three Xiots of Stock or Implements, 
under any section of the Premium List, and may exhibit any additional number of 
lots on paying an entry on each of 2s. 6d. for Stock, and Is. 6d. for Implements. 
Exhibitors, not Members of the Society, shall pay on each lot entered. Ro charge 
will be made against Tenants exhibiting in the Extra Sections of Highland Cattle. 
In Olaas YL (Daikt Peodtjce), only one Lot is admissible. 

SL Phi Stock must have been the property, and in the possession of the Exhibitor, 
from the let of liay prece^g the Show. AH other Stock from the date of the Cer- 
tificate of Entry. 

3. The ages of Stodt wxR be calculated fbom the lit of Janoaiy of the year of the 
birih. When the predae ege Is known, it shoold be stated in the Certificate of Entry. 

4. Cows and Mares must have had produce in the season of the Show, or be in calf 
or in foal at the time. In the latter case, the Premium will be withheld ^ certificate 
of birth. 

6. Evidence may be required that Stallions and Bulls, of four years old and up- 
wards, had produce in the preceding year. 

6. Sheep must not be dipped earlier, or otherwise than the Stock to which they 
belong. Aged Ewes must rear Lambs in 1852* Bwes and Gimmcis must be taken 
from regular breeding hirselB. 

7. An Animal having already gained a ^r»t Premium at a General Show of the 
Society, cannot again compete in the same class, but may be exhibited as Extra Stock 
for the y Medal. This rule dors «of <tpply to the S^veepstnkeg, 
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8. Batter aod Cheese moat he the prodace of Scotch B^ies in 18^2, and he certi- 
fied ‘as of an arerage quality of the -whole quantity made by the Ezhihitor, which 
moat be stated. When Skimmed-milk Cheese has not been made in the usual manner, 
the Jodges are authorised to ezclade the sample from competition. The quantity of 
each Tarieij of Sweet and Skimmed HUk Cimese made during the season must not be 
less than two cwt. 

9. Tlhe Premioms awarded will be paid on or after the 10th of February 1853. iV<f- 
«mims not applied for within two yoctrs from ike term of pc^mmt wjU ho forfeited, 

CEETIPICATES OP EKITKT. 

1. Stock, Dairy Produce, and Implements, must be intimated by a Certificate for 
each lot, according to the forms hereto annexed. 

2. Printed forms of CerUficates may be had on application to the Secretary, at l^'o. 
6 Albyn Place, Edinburgh, or to Messrs Mackenzie and Dickson, Secretaries to the 
Local Committee, George Street, Perth. 

3. Certificates must be completed and lodged with the Secretary, or the Local 
Secretaries, not later than Friday the 25th of June. 

4. Admission Orders to the Show-Tard will be given when the Certificates of 
Entry are lodged. 

6. Sobscriptions to the Sweepstakes most be paid along with the Entry. 

PCkHM OP CEETIPICATE POB STOCK, ETC. 

I, of ,near inthecountyof , do certify, 

that my of the Breed, to be exhibited at Perth In Section , 

bred by , and purchased by me from , on or about , 

fed on , will, when exhibited, be years and months old. Wib* 

peas my hand this day of 1852. 

(Sigmatwre o/JSMitor,) 

TI.B.— Any Observations with refhrenoe to pther partlealaxs may be subjoined to 
the above OertSeate. iHe JSs^ubUor wmet eof teletJtsr he meant to ojfer his Stock for 
tale at the Auction. 


POEM OP CEETIPICATE POE IHPLBMEKTS. 


i i 

1 Section of Pre- I^ame and use Maker^s name 

' mmtn Xdst. of Implement. and address. 

Inventor’s name 
and address. 

Price. 

1 1 

1 t 

1 ' 

1 1 


i 


(Signature of Bashibitor.) 
Any neoeamry observations may be subjoined. 
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PHACISG AXD JUDGnra OP liTPLEHENTS. 

1. The Show-Yard will be open for the reception of Isiplehents at Seven o’clock 
on the morning of Tuesday the 3d of Augost, and all Articles must be placed by Two 
o'^clock* Ko article wUl be admitted wlthQuc an admission order. 

2. The different articles must be placed in their respective Sections accordbig to 
the classiheation in the Premium Xiist. 

3. A separate space will be reserved for Exhibitors who are desirous of showing a 
general collection. A moderate charge will be made according to the extent of ground 
req[uired, which must be intimated to the Secretary on or before the 25th of June. 
2^0 Exhibitor shall be entitled to this privilege who is not a Competitor. 

4. The aeoessai^ materials for trying machines must be provided by Exhibitors, 
except Clay for TUe Hachines, which will be furnished by the Society. 

5. All artldes must be exhibited full size. The wood or iron work shoidd not 
be painted, but may be coated with transparent Tarnish. Exhibitors must be pro- 
vided with instruments for separating the parts of Implements or Ufadiines. 

6. The Judges will commence their inspection on the 3d of August, at Two F.ic., 
and they will resume it the following morning at Seven. 

7. Practical utility will be considered more than mere ingenuity of design ; sub- 
stantial workmanship will be preferred to highly-finished execution ; and due weight 
will in all cases be given to economy, both as regards the price of the Implement and 
the saving of labour effected by It. 

8. The Yard will be open to the Public on Wednesday the 4th of August, at One 
oVlock. 

9. All Articles entered, whether in Competition or for General Exhibition, must 
remain in the Yard till Four oVlock on Thursday the 5th of August. 

DAIRY PRODCCB. 

X. Dairy Produce must be brought to the Show-Yard on the morning of Wednesday 
the 4th of August, between the hours of Seven and Nine. Ho article will be admitted 
without an admisBion order. 

2. The Judges will commence their inspection at Hine o'clock. 

3. All Artides must remain In the Yard till Four o’clock on Thursday the 5th of 
August. 


PL^OXXa JXmGAETG OP SjrOGE. 

1. Stock nmst be brought to the Sbnw-Ypd |?etween Five and Seven o'clock on 
the morning of Thursday the 5th of Augost. Ho stock will be admitted without an 
admission order. At Seven o'clock the ^ow-'^'ard will be cleared of all pereona ex- 
cept the Judges. 

2. One Servant ibr each 2^ only will be admitted^ and he must continne in charge 

of his Lot in the Show-Yard. Bulls must be secured by a ring or screw in the noee, 
with a chmn or rope attached. ^ The Campeting Stock will be distinguiitixed by num- 
bers^ and the Ownw's name must be meBtloned till the Premiums are decided. 

J udges will eommenee their inspection mt Seven o’clock. They will decide 
without Inquiry as to names of parties or plaoes; their awards shall make relbreuee 
merely to the numbers which distinguish the axtimahk The Judges will report not 
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only the animals entitled to Premiums, bnt also the lot next in merit in each Section, 
to meet the contingency of any challenge which may he made against the Prize 
Animals. 

4. The Judges will have regard to the symmetry, early maturity, purity, size, and 
general qualities characteristic of the breeds of which they judge. They will make 
due allowance for age, feeding, and other circumstances bearing on the character and 
condition of the animals. They will not award Premiums to overfed Bulls, Cows, or 
Heifers, the object of the Society being to encourage superior animals for breeding. 
In no case shall a premium be awarded unless the Judges deem the animals to hate 
SttiBcient merit, more especially if only one lot is presented for any of the Premiums ; 
and it shall be in their power to suggest the removal of any lot which appears to 
them unw'orthy of being placed in the Yard. 

6- A Member of Commitiee will attend each Section of the Judges. It will be his 
duty to see that no obstruction is offered to them ; to communicate between them and 
the Secretary ; to complete their Keports ; and to affix Tickets on the animals to 
which Premiums shall be aw'arded. Uone of the Tickets so placed shall he removed, 

6. On Thursday the Stock shall be n ithdrawn, and the Show- Yard closed at Four 
o'clock. 


EXHIBITIOX OF PRIZE STOCK. 

All the Prize Animals, Implements, and other articles shall be on the Show-Ground 
by Ten ©‘’dock on the morning of Friday the 6th of August, under penalty of forfeit- 
ing the Premiums. Owners of animals commended by the Judges are invited to show 
them m tins day, when a favourable opportunity will be afforded for selling. 

AUCTIOK. 

An Auction of Stock and Implements exhibited, will be held within the Show- 
Yard, on Friday the 6th of AngoBr^ by Mr James Ffurbaim of Kdso, xnader the 
aanctioQ of the Soeiefy. The Regalatioas wild be published aloogwith the mal 
Plrograwne of Mndmu* 


^TITERINARY COLLEGE. 

This Establishment is conducted under the superintendence of 
Professor Lick, V eterinary Surgeon, the Society’s Lecturer. The 
curriculum of study embraces the principles and practice of 
Medicine and Surgery applied to domesticated animals ; Ana- 
tomy and Demonstrations ; Pharmacy ; Chemistry ; and Materia 
Medica. 

Students hare the advantage of assisting in an extensive prac- 
iioe, and of performing the different operations which most fre- 
oeeur. 

It 
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Attendance at Two Courses is required before a Student is 
taken upon trial for diploma ; and the Graduates of the College 
are eligible for appointments as Veterinary Surgeons in Her 
Majesty’s Service, and that of the East India Company. 

MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till three 
o’clock^every day except Monday. The public are admitted on 
ipscribmg their names in the Visitors’ Book. Persons desirous 
of preserving Models of Agricultural Implements or Machines, or 
Vegetable or Mineral Specimens, are invited to transmit them to 
the Conservator of the Museum, by whom they will be included 
in the Collections, if approved of by the Birectors. 

MONTHLY MEETINGS. 

Periodical Meetings are held in the Museum, when Papers 
are read, and subjects in the science and practice of Agriculture 
are discussed. Strangers are admitted to the Meetings on appli- 
cation to the Secretary, but only Members can take part in the 
business. 


LABOEATORY. 

Dr Anderson, the Society’s Chemist, will receive Communica- 
tioois, on all subjects connected with the Chemical Department, 
at the Laiboratoiy, 17 Nicolson Street, entry by Gate at north side 
of College of Surgeons. 

The following are the rates at which analyses, &c. are fur- 
nished to Members of the Socie ^: — 

1. Complete analysis of a Soil, including determination of alka- 

lies and phosphates, £3. 

2. A partial analysis of a Soil, such as the determination of the 

quantity of organic matter, and relative proportion of clay, 

sand, and carbonate of lime it contains, lOs. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 
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4. Complete analysis of Saline Manures and other substances, 

such as Gypsum, Nitrates of Soda and Potash, Amjnoniacal 
Salts, Guano, Oil-Cake, Bone-Dust, Rape-Dust, Superphos- 
phate of Lime, £h 

5. Testing any of the above substances for adulterations, — ^for 

each sample, 5s- 

This examination is siifiSeient to determine whether or not 
any of these substances are grossly sfcdolt^tedi it grres 
no idea of the coiUparative values of different 
where all are genuine- 

6- Complete analysis of limestones, marls, shell-sands, <fec., £1. 

7. Examining any of the above substances for the quantity of 

lime, and ascertaining in the same the presence of Magnesia 
and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s. 6d. additional for 
eadi substance. 

8. Complete aaaly^ of the Ashes of any Flmt, £3. 

Of a water, £3. 

10. ])btmdla^on of &e atfiatmt of Salts in df ilti 

lime thrown do#n by BblBiiig, in any w&ter, 104. 

11. Analysis of Tile or Fire Olay, £1, 10s. 

12. Examining products of vegetation, or of the Dairy, such as 

nutritive matters in wheat, or other grain, — quantity of 
butter or cheese in mSt, bs. for each ingredienti 

13. Ammers to letters asking advice on subjects within the de- 

partment of the Ohemisi, Ss. 

The charges for other analyses not specified in this list^ will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

Members applying for analyses, are requested to specify the 
nature of the information required, and, if possible, the object in 
view, as by doing so much trouble and delay may occasionily be 
saved. 

By order of the Directors, 

HALL MAXWELL, Secretary, 

Bmsnnmen, 6 Aumt FxAiDB, 
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PRELIMINAEY NOTICE. 


When tie Highland Society was instituted in the year 1784, 
and sanctioned by a Eoyal Charter in 1787, its objects, compara- 
tively, were few, and their operation was limited to matters connected 
with the amelioration of the Highlands of Scotland. 

The patronage of certain departments, proper to that part of 
the country, having been subsequently committed to special Boards 
of Management, or undertaken by other Associations, several of 
the earlier objects contemplated by the Society were consequently 
abandoned, while the progress of science led to the adoption of 
others of a more general character. 

The exertions of the Society, instead of being restricted to the 
improvement of the Highlands, were early extended to that of the 
Lowlands, and have in both, for nearly seventy years, been directed 
to the promotion of the science and practice of Agriculture, in aU 
its varions branches. 

In accordance with this more enlarged sphere of operation, the 
original name of the Society was altered, nnder a Royal (Charter 
in 1834, to Thb Highland and Ageicultusal Society op 
Scotland. 

The leading purposes contemplated by this Institution, will be 
sufficiently explicit on perusal of tbe following pages, and reference 
to preceding practice. 

Premiums are awarded for Reports on almost every subject con- 
nected with the improvement and cultivation of the soil ; the rearing 
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and feeding of stock ; the proper management of the dairy ; the 
growth of timber ; the extension of improyed Cottage accommoda- 
tion; and the invention of Agricultural Machinery and Implements. 

Among the more important measures which have been effected by 
the Society, are, — 

1. The establishment of Cattle Shows and Agricultural Meetings 
held in different parts of Scotland, at which exhibitors, from all 
parts of the United Kingdom, have an opportunity of competing 
for premiums offered for Live Stock, Implements, &c. 

2. The establishment of a system of District Shows, instituted 
for the purposes of improving the Breeds of Stock most suitable for 
different parts of the country, and of aiding and directing the efforts 
of Local Agricultural Associations. 

3. The advancement of the Teterinary Art by the establishment 
of a College in Edinburgh, where courses of Lectures are delivered, 
and Students are instructed in the most approved modes of treat- 
ment, 

4. The appointment of a Chemist and the establishment of a 
Chemical Department, for the purpose of promoting the application 
of science to Agriculture. Investigations on subjects of importance 
are conducted in the Laboratory, and published in the Transactions. 
Members have the privilege of applying for analyses of Soils, 
Manures, &c., on favourable terms. 

5. The erection of a Museum for models of Agricultural Imple- 
ments and 3Iacliines, Vegetable and Mineral Specimens, and Paintings 
of Prize Animals. 

6. The periodical publication of the Transactions, which com- 
prehend the proceedings in the Laboratory, Eeports of Experiments, 
and other communications addressed to the Society. The Trans- 
actions are published by Messrs Blackwood and Soks, Edinburgh, 
along with the Quarterly Journal of Agriculture. 

7. The establishment of Monthly Meetings in the Museum for 
the discussion of Agricultural subjects. 
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CONSTITUTION AND ESTABLISHMENT. 

The whole affairs of The Highland and Agricultural So- 
ciety are conducted under the sanction and control of a Eoyal 
Charter, which authorises the enactment of Bye-Laws. 

The Office-Bearers consist of a President, four Vice-Presidents, 
ten Extraordinary, and thirty Ordinary Directors, a Treasurer, 
and an Honorary and Acting Secretary. 

The proceedings of the Directors are reported to Half-yearly 
General Meetings of the Society, one of which is, by the Charter, 
appointed to be held on the second Tuesday of January, and the 
other on such day in the months of June or July as the Directors 
may fix. 

New Members are admitted at either of these General Meetings 
by Ballot. The ordinary subscription is £1, 3s. fid. annually, which 
may be redeemed by one payment varying from £12, 12s. to £7, Is. 
Tenant Farmers, Members of any local Society, are admitted on a 
subscription of ten shillings annually, or £5, 5s. for life. 

The Premiums awarded by the Society are payable after the 
10th February, for the preceding year. Orders, payable at the 
Eoyal Bank of Scotland, are issued at the Society’s Hall, on the 
stamped receipt of parties to whom the Premiums have been ad- 
judged being presented ; or . such receipts may be transmitted 
through a Bank, addressed to the Secretary, if done without ex- 
pense to the Society. The receipt must specify distinctly the 
Premium in discharge of which it is sent. 

Premiums not applied for within two years from the term of 
payment, will be forfeited. 

All communications are to be addressed to the Secretary of the 
Society, 6 Albyn Place, Edinburgh. 
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GENERAL REGULATIONS FOR COMPETITORS. 

All Reports must be written in a distinct and legible band, and 
on one side only of the paper ; the number and subject of tbe Pre- 
mium for which they are in Competition must be stated ; they must 
bear a distinguishing motto, and be accompanied by a sealed letter 
similiaidy distinguished, containing the name and address of the 
Reporter. 

None of the sealed letters, except those relative to Reporlt^ 
found entitled to at least one-half of the Premium offered, shall be 
opened without the Author’s consent. 

Reports for which a Premium, or one-half of it, has been awarded, 
become tbe property of the Society, and cannot be published, in 
whole or in part, nor circulated in any manner, without the con- 
sent of the Directors. All other papers will be returned to their 
Authors if applied for within twelve months. 

Models accompanying communications on Agricultural Machi- 
nery, for which Premiums have been awarded, become the property 
of the Society, a reasonable sum bdsg allowed to the Inventor for 
the expense of construction. 

When a Report is unsatisfactory, the Society is not bound to give 
the reward offered ; and power is reserved of awarding such part 
only of a Premium as the claim may he adjudged to deserve. 

All Reports must be of a practical character, containing the 
results of the writer’s own observations or experiment. Papers 
compiled from books will not be rewarded. 
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Weights and Measurements must be indicated by the Hew or 
Imperial Standards. The decisions of the Board of Directors, 
confirmed by the Society, are final and conclusive as to all Pre- 
miums, whether offered for Reports, or at General or District Shows, 
and it shall not be competent to raise any question or appeal 
touching such decisions before any other tribunal. 

Reports, or Communications, on subjects for which Premiuins 
hare in former years been offered, will still be received, although 
the subjects may now be discontinued on the list, and honorary 
awards will be given, when the communications appear to merit 
them. 


CLASS I. 

REPORTS, 

§ 1. ON SUBJECTS CONNECTED mm THE SCIENCE 
AND PRACTICE OF AGRICULTURE. 

1. DRAINING. 

For an approved Report on the comparative results of Draining 
at different depths and distances — The Gold Medal, or Ten Sove- 
reigns. 

The comparative Experiment should he conducted, if possible, on the 
same field ; at all events on contiguous fields, characterised alike 
in point of falJ, outfall, soil, and subsoil. 

The Report must state full particulars as to the dimensions of the 
Drains — the distance between each — the materials used — ^the ex- 
pense of construction — the nature of the soil and subsoil — and the 
results obtained. 

Reports to be lodged by 1st November 1853. 

2. DEEP PLOUGHING. 

For an approved Report on the comparative results obtained by 
the following modes of Ploughing ; — l$t, By the Common Plongh, 
with a furrow not less than eight inches ; 2d, By the Common, 
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or the Trench Plough, with a furrow not less than ten inches ; 
3J, By the Subsoil Plough — The Gold Medal, or Ten Sovereigns. 

The land operated on must have been thoroughly drained. The 
Bepoii; must state the nature of the soil and subsoil, and the date, 
depth, and expense of each ploughing. The extent of land to be 
not less than one acre for each operation, and on each lot the 
produce of two separate portions, of not less than 20 poles, to be 
weighed or measured. In every other respect the whole land to 
be treated alike. 

Reports to be lodged by 1st Kovember 1853. 

3. PLOUGHING- LEA. 

For an approved Report of the comparative results obtained by 
Ploughing Lea in the three following ways : — Trench Plough- 
ing ; 2d, Ploughing at the ordinary depth, but with a high crest or 
shoulder ; 3d, Ploughing at the ordinary depth with a rectangular 
shoulder — The Gold Medal, or Ten Sovereigns. 

The Experiment must, in each case, be conducted on not less tlian 
half an acre of land, similar in character and condition. Its value 
T^ill be enhanced if repeated on light and on heavy soil. The 
land must be ploughed at least one month before seed-time, and the 
furrow slices measured by a member of the Society. The same 
seed must be used. The nature of the soil and subsoil — ^previous 
rotation — dates of ploughing, sowing, and reaping — ^and exact 
produce of each lot in straw and grain must be stated. 

Reports to be lodged by 1st November 1854. 

4. USE OP THE GRUBBER. 

For an approved Report on the advantages of the Grubber as a 
substitute for tbe Plough — The Gold Medal, or Ten Sovereigns. 

The Report must describe tbe Grubber used, and state the character 
of the soil and subsoil, the nature of the drainage, the previous 
tillage of the laud, the crops for which it has been prepar^ by the 
Grubber, and the results. 

Reports to be lodged by 1st November 1853. 

5. SPECIAL MANURES. 

Fifty Sovereigns will be awarded in such proportions as the 
Directors may see proper : — 

1, For an approved Report of experiments made with different 
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BaanuTBS, botii separatdy and mixed in certain proportions, and 
applied either in solid or fluid form. It is necessary that the land 
on which the experiments are to he made shall he of as equal 
quality and exposure as possible, and that, in the preceding rota- 
tion, the whde shall have been treated in every manner alike. 
Sack experiment most he made on two ridges, and the results 
compared with those obtained from two ridges adjoining, which 
shall have been manured in the ordinary manner of the farm. Each 
ridge must contain at least a quarter of an acre. These experi- 
ments to he made in duplicate thus : — 
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The substances employed may he Guano, Nitrate of Soda, Nitrate of 
Potash, Sulphate of Soda, Sulphate of Magnesia, Sal-Ammoniae, 
Sulphate of Ammonia, Soda Ash, Pearl Ash, Eeip, Bones, 
Soot, Coal-Ashes, or mixtures of these in specified proportions, and 
any others of known composition, which the experimenters may 
select. Poudrette or Prepared Night-Soil, and the Ammoniac^ 
liquor of Gas-Works, should also be tried ; and it is particularly re- 
commended that the refuse of Manufactories, such as the Prussiate 
of Potash, — ^the refuse of Sugar- Works, Salt-Works, Bleach-Works, 
and Glue-Manufactories, should be collected and experimmited 
upon. 

It is recommended that the experiments should be made with quan- 
tities of the different substances corresponding to their chemical 
equivalents, and that when the refuse of manufactories is employ- 
ed their composition should, as far as possible, be determined by 
analysis. 
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The following is a list of the equivalents of the different salts above 
mentioned : — 


Nitrate of Potash, . . 101*3 

Nitrate of Soda, . . 85*4 

Sulphate of Potash, . . 87*2 

Sulphate of Soda, dry, . . 71 '6 

Sulphate of Ammonia, . . 80*3 

Sal-Ammoniac, . . 58*5 

Carbonate of Potash (Pearl Ash), . 69*2 

Carbonate of Soda (Soda Ash), . 53*4 

Sulphate of Magnesia, crystallized, 123*8 
Sulphate of Lime (Grjpsuni), . 86*6 


In explanation of this list, experimenters should understand, that if 
they have resolved to make an experiment, sskf with 101 lb. of 
nitrate of potash, they ought to contrast it not with 101 lb. of 
nitrate of soda, but with 85*4 lb., and if any other quantities are 
fixed upon, their relation can be readily calculated by the rule of 
three. 

When experiments are made with mixtures, the proportions of the 
several substances must, in all cases be stated. 

The quantity by weight, and the cost of the manures employed, as 
well as the quantity, quality, and marketable value of the crop 
produced by each, must be accurately ascertained and reported, 
with the nature and qualities of the soil, its altitude, exposure, 
drainage, and such other particulars and observations as the He- 
porter may deem deserving of attention. 

The value of the experiments will be enhanced, if accompanied with 
an analysis or minute description of the soil on which they are 
made, and m^ns of proving the purity of the manures which w*ere 
used. 

The experimenter is further required to transmit, along with his 
repoit, samples of not less 2 lb. weight, of all the manures 
employed. 

Keports to be lodged by 1st November 1858. 

2. For an approved Eeport, having reference to the experience 
of two or more preceding seasons, on the effects which any sub- 
stances, such as those above named, have produced on the soil for 
a certain period after their application. In all cases, the subse- 
quent produce of the land which had received the particular ma- 
nure, must he noted carefully by weight or measure, and compared 



BEPORTS. 


xvi 

with that of an equal portion of land immediately adjoining, which 
had received no special manure. 

Beports to be lodged by 1st l^ovember 1853. 

6. LiaUin MANUKE. 

For an approved Keport on saving and applying the Liquid 
Manure of a Farm ; on the circumstances under which it can he 
beneficially applied ; and on the profit or loss of the application — 
The Gold Medal, or Ten Sovermgns. 

The Exporter is required to detail the means employed by him for 
the above purpose. When tanks are used, the best form and 
position for them must be stated, as weU as the most efficient and 
economical mode of conveying to them the Liquid from the feeding 
houses or yards, and the period for which the urine should be 
kept. The Reporter must also state the best mode of applying it 
to the land, whether directly, or by mixing it wdth the manure of 
the yards, or with other fertfiising matters. He must also enable 
the Society to judge of the profit of the process described by him, 
by giving a detailed statement of the original outlay for works, as 
well as the annual expenditure in maintaining them, and dis- 
tributing the Liquid, compared with the returns actually obtained, 
which must be minutely furnished. 

Reports to be lodged by 1st November 1853. 

7 . SEWAGE MANURE. 

For an approved Report on the best means of deodorising, dry- 
ing, and rendering portable the Sewage of Towns — Twenty Sove- 
reigns. 

The Report must be founded on actual experiment ; it must describe 
the substances used, and the method employed in deodorising and 
drying the Sewage. The expense of the process, and the selling 
price of the manm^e must be accurately stated. It must be ac- 
companied by samples of the Sewage in its original state, and of 
the prepared manure, with an analysis of each, which, on applica- 
tion being made to the Secretary, will be furnished by Dr 
Anderson at the expense of the Society. 

Reports to be lodged by 1st November 1853. 

8. MANURES FOR PEAT MOSS, 

For an approved Report on the substance& best adapted for 
fertilising Peat Moss— The Gold Medal, or Ten Sovereigns. 
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There exist in many parts of the country Mosses which, from their 
depth and situation, cannot be clayed, nor made capable of bear- 
ing horses for some years ; and the object of the Society, in offering 
this premium, is to ascertain the portable manures most ef&cacious 
in overcoming the inert properties of peat and rendering it produc- 
tive. The Reporter must state the depth and composition of the 
Moss experimented on ; the nature of the drainage ; the ferti- 
lisers employed ; the mode of application, and the results obtained. 

Reports to be lodged by 1st November 1853, 

9. MANURES PROBUCED BY BIFFERBNT KINDS OF FEEDING-. 

For an approved Report of the result of experiments for ascer- 
taining the comparative value of Farm-yard Manure^ obtained 
from cattle fed upon differeat varieties of food, by the application of 
such manures to farm-crops — ^Twenty Sovereigns. 

The Report must state the effects produced on two successive Crops, 
by the application of manures obtained from cattle fed on different 
sorts of food, such as turnips and straw alone ; turnips and straw, 
with an addition of oil-cake, flax-seed, bean-meal, grain, or other 
substances.* The animals should he as nearly as possible of the 
same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter; and, except as to the 
difference of food, they should be treated in every respect alike. 

The preparation of the Manure by fermentation or otherwise, should 
be in every respect the same ; and it is desirable that not less than 
two several Experiments be made with each kind, and that the 
ground to which it is to he applied be as equal as possible in 
quality, and treated in every respect alike. 

Competitors to send sealed bottles containing samples of each manure, 
at the time of its application, for analysis to Br Anderson, the 
Socie^’s chemist* The analyses will be performed at the expend 
of the Society. 

Reports to be lodged by 1st May in any year. 

10. MANURE MADE WITH AND WITHOUT COVER* 

For an approved Report on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover till 
applied to the land — Twenty Sovereigns. 

The experiment may either be conducted with Manure made in the 
open straw-yard, contrasted* with that made in covered hammels 
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or boxes, or conducted with Manure made in feeding-houses, part 
of which shall have been placed under cover, and part removed to 
the open dungpit. Preference will be given to experiments em- 
bracing both of these modes. The Cattle must be fed and littered 
alike. There must be at least an acre of land experimented on 
with each sort of Manure — ^the different lots must be manured to 
the same extent, and be of equal quality of soil, and on two 
separate portions of each, not leas than 20 poles, the crop must 
be accurately measured* The result, as giv^ by two successive 
crops, to be reported. 

Competitors to send sealed bottles containing samples of each Ma- 
nure, at the time of its application, to Dr Anderson, for analysis, 
which will be performed at the expense of the Society. 

Reports to be lodged by 1st May in any year. 

11. COMPOST HEAPS. 

For an approved Report on the management and application of 
Compost Heaps— The Gold Medal, or Ten Sovereigns. 

The Report must state the substances employed ; the crops to which 
they have been applied; the nature of the land, and its previous 
management, and the results of the application. The attention of 
Competitors is directed not only to the use of such substances as 
may be found on the farm itself, as vegetable refuse, peat and coal 
ashes, the mud of ponds and ditches, the scraping of roads, &c., 
but to such foreign substances as they may have been able to mix 
with tJie matt^ of the heaps, and which have been found to add 
to their qtialtly and usefubo^, such as the offal of shambles and 
hshing-statioiis, the refuse-matter of manufactories, and any other 
aobaaaxioes whi<di can be rendered available as manures. 

Reports to be lodged by 1st ^STovember 1833. 

12. SHELL AND COEAL SAND. 

For an approved Report on the application of SheU, or of Coral 
Sand, as a fertiliser — The 6<dd'Meda}, or Ten Sovereigns. 

The Report m^ state the quantity of Shell or Coral Sand available 
in any di^ricl ; its composition, and the expense of its collection 
and appli<»tic«3, and the mode thereof. Its effects must, as far as 
possible, be tested by the weight or measurement of tiie erops, 
and the value of the Report will be enhanced by experiments made 
m similar land with different quantities o£ the same sand. The 
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Eeporter is required to specify the price at which the sand can be 
purchased, and the facilities for exporting it. 

Competitors to send samples of the sand experimented with to Dr 
Anderson. 

Eeports to be lodged by 1st November 185S. 

13. TOP-BRESSIKa FOR PASTURE. 

For an improved Eeport on the substances which may he most 
profitably employed in Top-dressing Pasture — The Gold Medal, or 
Ten Sovereigns. 

The Eeport must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must also be contrasted with those obtained from a portion of the 
same field to which no top-dressing was applied. 

Reports to be lodged by 1st November 1853. 

14. TRIFOLICM INCARNATUM OR CRIMSO!^ CLOVER, 

AND TRIFOLIXJM MOLI2fERII. 

For an approved Report on the cultivation of either of these Clovers, 
to detmnine their uses for Green Forage, by having them sown in 
summer and autumn, as well as spring — The Gold Medal, or Ten 
Sovereigns. 

Reports to be lodged by 1st November 1853. 

16. IMPROVED VARIETIES OF AGRICULTURAL PLANTS. 

For an approved Report, detailing the means which may have 
been successfully employed by the Reporter for obtaining new and 
superior varieties, <ar impipoved sub-varieties, ei any the Cmeal 
Grains, Grasses, Roots, or othe^ Agrieidtural Flmits — ^The Gold 
- Medal, or Ten Sovereigns- 

It is necessary tlw^ the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from sa^d, and also 
that the relation they bear to others, or well-known sorts, should 
be stated. The Reporter is farther requested to mention the 
effects that he may have observed produced by different soils, 
manures, &:c., on the plants forming the subjects of report, and 
how far he may have ascertained such effects to be lasting.. 

Should any impioved variely reported upon be the result of direct ex- 
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penxaent by cross -impregnation, inToIving considerable expense and 
long-contmned attention, a higher premium will be awarded. 

Beports to be lodged by 1st KoTember 1853. 

16. MANGOLB-WTJKZEL. 

F<^ an approred Beport m the caltiratioii of Mittigold-Wnrael 
in Scotiaad— The Gold Medal, or Tm Sorereigns. 

The Beporter must state the nature and pretious preparation of the 
soil, — the yarieties grown, ^ — the period of sowing, — the quantity 
of seed per acre and mode of sowing, — ^the time and mode of 
thinning and cleaning, — the best means of preventing seeding, — 
the time and manner of storing, — the crop obtained, — ^and its com- 
parative value for feeding purposes. 

Beports to be lodged by 1st May 1854. 

17. CABBAGE. 

For an approved Beport on the cultivation of the Cabbage, and 
it» comparative value for feeding purposes— The Gk>ld Medal, or Ten 
Sovereigns. 

The experiment must be conducted on not less than two acres, and 
contrasted with a like extent under turnips in the saine Held. 
Both lots must have been under one rotation, and must be pre- 
pared and manured in the same manner, — ^and the crop, on each, 
must be consumed on the ground by the 1st of Becemb^. 

Beports to be lodged by 1st May 1854. 

18. POTATO. 

For an approved Beport on the means successfully employed 
by the Beporter for growing and securing a sound Potato Crop — 
The Gold Medal, or Ten Sovereigns. 

The experiment must be conducted on not less than eight acres, 
planted in equal proportions with two known varieties, each of 
which shall be treated alike. The previous rotation and condition 
of the land, — the general management of the crop, — ^the modes of 
storing, — and the state of the Potatoes after being two months in 
store, must be reported. The crop must not be stored before Sep- 
tember. 

Beports to be lodged by 1st May 1854. 
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19. VEOETABLE PRODUCTIONS OF INDIA, CHINA, AMERICA, ETC, 

For an approved Report on the Hardy and nsefni Herbaceous 
Plants,, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Counti’y, the Falkland 
and South Sea Islands, California, the high north-western districts 
of America, or any other country, where such climate exists as to 
induce the belief that the Plants may be beneficially introduced into 
the cultivation of Scotland — The Gold Medal, or Ten Sovereigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — ^together with 
the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are cultivated, 
or which they naturally inhabit, with their qualities or uses ; and 
it is further requested, that the descriptions be accompanied, in so 
far as possible, with specimens of the plants, and their fruit, seed, 
or other products. 

Reports to be lodged by 1st November in any year. 


FEEDING OF STOCK. 

In the following experiments, the animals selected should be of the 
same age, sex, and breed, and, as nearly as po^ible, of the same 
weight, condition, and maturity. Their live weight before and 
after the experiment must be stated, and if killed, their dead 
weight, and quantity of tallow. 


20. BEST MODES OF HOUSING FATTENING CATTLE. 

For an approTed Report on the comparative advantages of fat- 
tening Cattle in stalls, in loose houses or boxes, and in sheds or 
hammels— Twenty Sovmreigns. 

The Report must detail the comparative results of actual experiments. 
The same quantities and kinds of food shall be used. Informa- 
tion is required as to the comparative expense of attendance, the 
cost of erecting the buildings, and any other circumstances deserv- 
ing of attention. 

Reports to be lodged by 1st Slay 1854. 

21, SOILING AND PASTURING CATTLE. 

For an approved Report, founded on experiment, on the com- 

c 
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piffatire adtaatagea of soiling and pasturing cattle-— The Gold Medal, 
or Ten SoTereigns. 

Beporta to ba lodged bj 1st May 1854, 

22. BIFFEHEXT DESCRIPTIONS OF FOOD, 

For an approred Eeport of experiments for ascertaining the ac- 
tual addition of weight to growing or fattening stock, by the use of 
dijOTerent kinds of food— Twenty Sorereigns. 

The attention of the experimenter is directed to Turnips, Carrot, 
Beet, Mangold-Wurzel, Potatoes, Cabba^je, as well as to Beans, 
Oats, Barley, Indian Com, Flax-Seed, Oil-Cake, or Bape-Cake, 
and to the effect of warmth and proper ventilation, and the dif- 
ference between food cooked and raw. The above roots and other 
kinds of food are merely named as suggestions. Competitors are nei- 
ther restricted to them, nor obliged to experiment on ail of them. 

When experiments are made with Linseed and Oil Cake, it is re- 
quested that attention be paid to the comparative advantages, 
economically and otherwise, of the substances in these two statesl 

Before commencing the comparative experiments, the anims^ must 
be fed equally for some time previously. 

The progress of different breeds may be compared ; this will form 
an interesting experiment of itself, for Eeports of which encou- 
ragement will be given. 

Beports to be lodged by 1st May 1854. 

23. FEEDIXa ox TrRXIPS RAISED WITH DIFFEREXT MANURES. 

For an approved Eeport on the progressive improvement and 
imrea^e in weight (during a period of at least three months) of 
three lots of cattle, of not fewer than three in each lot, fed in the 
following manner — 

Three fed on turnips grown with guano. 

Three fed on turnips grown with farm-yard manure. 

Three fed with turnips grown with guano and farm-yard 
manure. 

—Twenty Sovereigns. 

The Premium is offered with the view of ascertaining the compara- 
tive feeding properties of Turnips grown with guano and with 
farm-yard^manure. 

Tha be grown witii As messf^ mmsm W W of 
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eqaal quality and in equal condition, and be supplied to each lot 
of cattle in equal quantities. 

Bep'orts to be lodged by 1st May 1854. 

24. STOEI5a TUKiriPS. 

For an approved Report on the results obtained by feeding 
Cattle on Turnips lifted and stored in S'ovember, and by feeding a 
similar number on the same quantity of Turnips taken from the 
held during the ^nter and spring months vhen required — The Gold 
Medal, or Ten Sovereigns. 

The mode of storing adopted should be detailed. 

Reports to be lodged by 1st May 1854, 

25. DISEASES OF SHEEP PEB OX TEENIPS. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post-mortem appearances, of 
the Diseases to which Sheep are subject when fed on Turnips, and 
on the conditions of soil, and management under which such Dis- 
eases are most apt to manifest themselves. The popular as well as 
the scientific names of Diseases to be made use of— The Gold Medal, 
or Ten Sovereigns. 

Reports to be lodged by 1st 3Iay 1854. 

26. BKAXr IX SHEEP. 

For an approved Report on the nature, symptoms, causes, 
preventive and remedial treatment, and post-mortem appearances, 
of Braxy in Sheep. The popular as well as the scientific names 
of Diseases to be made use of — The Gold Medal, or Tmi Sove- 
reigns. 

Reports to be lodged by 1st November 1858. 

27. BISEASES OP BWIXE. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post-mortem appearances, of 
the Diseases incident to Swine. The popular as well as the 
scientific names of diseases to be made use of— The Gold Medal, or 
Ten Sovereigns. 

Reports to be lodged by 1st November 1863. 

c2 
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28. liUKAL EC02f0MY ABROAD. 

For approved Accounts, founded on personal obserYation> of any 
useful practice in Bnral or Domestic Economy, adopted in other 
countries, which may seem fitted for being introduced with advan- 
tage into Great Britain — The Gold Medd. 

The purpose chiefly contemplated by the ofifer of this Premium is to 
induce gentlemen who may visit other countries to notice and re- 
cord such particular practices as may seem calculated to benefit 
their own country. 

Reports to be lodged by 1st November in any year. 


I 2. WOODS AND PLANTATIONS. 

1, EStEMIVB PliAYTING. 

To the Proprietor who shall, within a period of five years pre- 
ceding the date of his Report, have planted the greatest extent of 
gioand, not being less than 150 acres, and who shall communicate 
to tlm SoAiy an approved Report of his operations, mnbraeing the 
expaiae, description of soil, age, kind, and number, per acre, of trees 
planted, mode of planting, divining, and fencing, and general pro- 
gress of the plantation, with such observations as his experience 
may suggest — The Gold Medal. 

Reports to be lodged by 1st November in any year. 

2. FORlfATIOlSr AJTD MAKAGEMEXT OF YOUXG PLAXTATIOXS- 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date of 
the Report — The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular ; among 
others^ the exposure, altitude, and general climate of the locality ; 
the previous character and condition of the soil and subsoil; a 
detailed statement of the expense, including that of inclosing, 
draining, and fencing, and a specification of the manner in which 

these operations were performed — the mode of planting adopted 

the prevailing weather while planting, and for a month after the 
operation — the kind of trees planted, and the number of each 
kind per acre— their relative progress — the proportion of blanks 
iMnd deaths at the end of three years— system of .manageimmt 
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—the state of the plantations at the date of making the lieport, 
— and any other observations of interest. 

Reports to be lodged by 1st November in any year. 

3. aENEEAL MANAGEMENT OF PLANTATIONS. 

For an approved Report on the Management of Plantations, 
from the commencement of the first thinning till the period of 
yielding full-grown timber— The Gold Medal, or Ten Sovereigns. 

The Reporter’s attention should be direct^ to the following points : 
The annual progress of the different sorts of trees — ^the effects 
of altitude and exposure^ — ^the general advantages of shelter — the 
mode of thinning and pruning adopted — the uses and value of the 
thinnings — ^the plan of registry and of valuing, or a specimen of 
the method in which the forester’s book is kept — the valuation at 
the time of the Report — together with such general remarks as 
may be thought useful. 

The Report is not expected to embrace the formation and early 
management further than the description of soil, kinds of plants, 
whether mixed or in masses, together with a note of the expense 
from the time of planting to the commencement of the first thin- 
ning, in so far as such information is In the possession of the 
Reporter. 

Reports to be lodged by 1st November in any year, 

4. USES AND VALUE OF TIMBEE. 

For an approved Report, founded on practical observation and 
experience, on the economic uses and comparative value of different 
deamptions of Timber grown in Scotland — The Gold Medal, or 
Ten Sovereigns. 

The object of the Society in offering this Premium, is to elicit in- 
formation on, and direct attent^ to, the comparative value of 
different descriptions of timber, and the purposes to which they 
can most advantageously be applied, — ^whether ship-bnilding — 
— dwellings — furniture — machinery of varwms kinds — fences — 
pit-props, — or chemical, manufacturing, and dther useful pur- 
poses. 

The Reporter is required to^siate the popular and scientiSc names 
of the different kinds of Trees, the localities on which they are 
grown, and, in a general manner, the soil and subsoil, altitude, 
exposure, and mode of management. 

He must specify the proper age and time for cutting different sorts 
of timber, the mode of seasoning, and the period which may have 
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elapsed between felling and using. He must also give tbe pre- 
sent market value of the various timbers, and information as to 
the sorts he considers might be cultivated with advantage in dif- 
ferent localities. 

The attention of Competitors is directed to the differences which are 
supposed to exist in the q^uaiity of the timber in natural and in 
planted forests. 

Beports to be lodgid by 1st November in any year. 

6. PRESERVATION OP TIMBER. 

For an approved Report on the best mode of treating Timber, 
(the growth of Scotland,) with the view of preventing warping — in- 
jury from insects or worms — or premature decay — The Gold Mo- 
dal, or Ten Sovereigns. 

The Beport must be founded on actual experiment and observation. 
The means employed must be practically explained — whether by 
immersing the trees or plants in fresh or salt water, — in solu- 
tions of saline, earthy, or metallic bodies, or in other matters — ^as 
also the best mode of applying the preservative material, whether 
by the aid of heat or otherwise, so timt the timber may be tho- 
roughly penetrated. 

Beports to be lodged by 1st November in any year. 

6, PLANTINa WITHIN THE IKFIiXTENCE OP THE SEA, OR ON 
BARREN TRACTS. 

For an approved Report on successful Planting within the influ- 
ence of the sea, or on exposed sterile tracts, founded on observa- 
tion of the habits and appearance of the different sorts of trees 
considered as best suited for such situations — The Gold Medal, or 
Ten Sovereigns. 

Information is particularly desired regarding the species and varie- 
ties of trees calculated for gro^\ing in situations unfavourable to 
most of the more generally cultivated sorts, as in bleak heaths, 
barren sandy links, exposed maritime situations ; and the northern 
slopes of hills. 

The Reporter is required to specify the extent and mode of drainage 
and fencing — the nature of the soil and subsoil — the elevation and 
exposure of the locality — and its distance from the sea ; and, if 
in his power, he should notice the underlying rocks, and the geo- 
logical features of the district, 

Beports to be lodged by 1st November in any year. 
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7. ARBORETUM* 

For an approved Eeport on tlie most varied, extensive, and ju- 
diciously arranged collection of hardy, or supposed hardy, forest 
and ornamental Trees, either species or marked varieties^ of not 
less than five years’ standing, and in Scotland — The Grold Medal, 
or Ten Sovereigns. 

The Arboretum must be formed so as to afford ample space for the 
full development of the specimens. The Report must specify the 
nature of tie locality — its altitude and exposure — the description 
and previous preparation of the soil — ^the date of planting — ^the 
system of draining — ^fencing — and pruning — and any other cir- 
cumstances which may be supposed to influence the giwth of the 
plants ; the number of failures, with the periods when, and cir- 
cumstances under which these occurred, must also be reported. 
Information should be added, when in the Reporter’s possession, 
as to the age and average height of the specimens — and whether 
they are seedlings, cuttings, layers, or grafted plants — and, if 
possible, the stock on which they have been grafted. 

The Report should be accompanied with a Correct list, containing the 
names of the different species and varieties, with an authority for 
each, and a plan shewing the disposition of each specimen. The 
trees in the Arboretum must be numbered and named relative to 
the list and plan. 

Reports to he lodged by 1st November in any year. 

8. DISEASES OR FOREST TREES, 

For an approved Eeport on the diseases incident to Forest Trees, 
and the injuries they sustain from the attacks of Insects— The 
Gold Medal, or Ten Sovereigns. 

The Eeporter is required to state the kinds of Trees most generally 
liable to be attacked — ^the parts first affected — the age of the Tree 
and period of the season when first observed — the state of the 
drainage — altitude and exposure of the locality, and its geo- 
logical formation — the nature of the soil and subsoil — ^wben and 
how the Trees were pruned — ^the remedies, preventive and reme- 
dial, which may have been tried. Information is required as to 
the causes of decay— whether attacks of insects, or cryptogamic 
growth — and how far either of these causes may have been in- 
duced by tbe previous sickly or stunted condition of the Tree. At- 
tention is directed to the Beech, Larch, Silver Fir, and White 
Pine (Flnm Strohus)^ and to the Coniferse generally, and parti- 



xxriii 




cularly to tte stripping of the leaves from Scotch and other Pines 
by the pine leaf caterpillar. 

, Reports to be l<^ed by 1st November in any year. 

9. PliAJJ'TIKG OH PEAT MOSS, 

For an approved Report on Plantations, of not less than eight 
years* standing, formed on deep peat moss — ^The Gold Medal, or Ten 
Sovereigns. 

It being understood that large tracts of peat moss have been profit- 
ably planted in England and Holland, it is considered desirable 
to obtain information on the subject. The Premium is strictly 
applicable to deep peat or flow moss ; and it is desirable that the 
condition of the moss in its original state, as well as at the date 
of the Report, should, if possible, be stated. 

The Reporter must describe the mode and extent of the drain^e, 
and the effect it has had in subsiding the moss — ^the trenching, 
levelling, or other preliminary operations that may have been 
performed on the surface ; the mode of planting, kinds, sizes, and 
number of trees planted per acre, md their relative progress and 
value, as compared with plantations of a similar and descrip- 
tion, grown on oihet soils in the vicinity. 

Reports to be lodged by 1st November in any year. 

10. WILLOWS. 

For an approved Report on the more extended cultivation of 
Willows, for basket and other industrial purposes — The Medium 
Gold Medal, or Five Sovereigns, 

The Report must state the nature of the soil and subsoil — the time 
and mode of planting — ^the expense per acre — ^the best varieties 
— ^and the most profitable applications. 

Reports to be lodged by 1st November 1853. 

11- FOREST TREES OF RECENT INTROJiUCTION, 

For an approved Report on the more extended introduction of 
hardy useful or ornamental Trees, which have not hitherto been ge- 
nerally cultivated in Scotland — The Gold Medal, 

The Report should specify, as distinctly as possible, the kind of trees 
introduced. The nature of the plantation should likewise be de- 
scribed, as to soil, exposure, shelter, and elevation above the level 

X the sea. The adaptation of the trees for use or ornament, and 
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their comparative progress, should be mentioned. Attention is 
directed to the introduction into use of anj tree as a nurse in 
young plantations, which, by growing rapidly for several years, 
and attaining maturity when at the height of 20 or 25 feet, might 
realise the advantages without the evils of thick planting. 

Beports to be lodged by 1st November in any year* 

12. HJSDaBS. 

For an approved Beport on the formation of Hedges, and the 
comparative value of Plants, which may be employed for inclosures 
— The Medium Gold Medal, or Five Sovereigns. 

The Beport must specify the manner in which the fence has been 
formed — ^the date and mode of planting — and age of plants — ^how 
protected while young — ^general progress and management — age 
when first cut — form in which kept — and reasons why such form 
was adopted — ^together with the nature of the soil and subsoil — 
the altitude and exposure. The Beport to specify all expenses 
incurred. 

The attention of the Beporter may further be directed to evergreen 
fences for ornamental as well as useful purposes. 

Bepoxts to be lodged by 1st November 1853. 

13. BARE OF TREES. 

For an approved Beport on the properties and comparative va- 
lue of the Barks of the various species of Trees and Shrubs for 
tanning and other commercial purposes — The Gold Medal, or Ten 
Sovereigns. 

Beports to be lodged by 1st November in any year. 

14. IHTROBOOTIOir OF SEEDS. 

To the person who shall send to the Society seeds capable of 
germination, either of new or recently-introduced Cbnifese, or of 
the rarer kinds of forest trees — The Medium Gold or Silver 
Medal. 

Before the Premium is awarded, the number of seedling Plants of 
each species raised by tbe Society shall not have been less than 
50. Seeds of Ooniferse may be sent home in the cones, wrapped 
in brown paper, packed in a box, to be kept in a cool, airy part 
of the cabin, but on no account in the hold, nor in -close tin 
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oas^ la the erent of seeds being separated from the cones, 
hasty and severe heating in extracting them, should be carefully 
avoided. Seeds of Handwood may be packed in brown paper, or 
in sphagnum (^moss), or they may be mixed with soil and placed in 
strong boxes. 

Beports to be lodged by 1st November in any year. 


As some of the experiments, suggested in the foregoing section, re- 
quire to be conducted for several years before definite results re- 
garding every particular can be arrived at, occasional communi- 
cations, detailing facts of importance, will be received and acknow- 
ledged by honorary rewards. 


I 3. WASTE LANDS. 

1. IMPJROYEMENT OF WASTE LAND BY TILLAGE. 

1. To the Proprietor or Tenant in Scotland who shall transmit 
to the Society an approved Eeport of having snc<^ssfnl]y improved 
and brought into profitable tillage, within five years preceding the 
date of his communication, not less than fifty acres of waste Land, 
— The Gold Medal, or Ten Sovereigns. 

2 4 To the Tenant in Scotl^d who shall transmit to the Society 
m apinroved Beport of having, within three years preceding the 
date of his Eeport, successfully improved and brought into profit- 
able tillage, not less than twenty acres of waste Land on the same 
farm — The Medium Gold Medal, or Five Sovereigns. 

3. To tlie Tenant who shall transmit an approved Eeport of a 
similar improvement of not less than ten acres — The Silver Medal. 

The Eeport may comprehend such general observations on tbe Im- 
provement of Waste Lands as the writeris experience may lead 
him to make ; but they are required to refer especially to the 
land reclaimed (which, if not in one continuous tract, must he in 
fields of considerable extent), to the nature of the soil, the pre- 
vious state and probable value of the ground, the obstacles op- 
posed to its improvement, the mode of management adopted, and 
the produce and value of the subsequent ci'ops. The land must 
have borne one crop of grain, at least, previous to the year in 
whirii the Eeport is made. The Eeports must be accompanied 





xxxi 

by a detailed statement of the esnjpenditure and return^ and by a 
ertified measurement of the ground. 

Eeports to be lodged by 1st Kovember in any year. 

2. IMPKOVEME2TT OP WASTE LAND WITHOUT TILLAQE. 

1, To the Proprietor or Tenant in Scotland who shall transmit 
to the Society an approved Report of having, within three years 
preceding the date of his Report, successfully improved the pastur- 
age of not less than thirty acres, by means of Top-Dressing, Drain- 
ing, or otherwise without tillage, in situations where tillage may be 
inexpedient — The Gold Medal, or Ten Sovereigns. 

2. To the Proprietor or Tenant who shall transmit an approved 
Report of a similar improvement of not less than ten acres — The 
Sflver Medal. 

Reports must state the particular mode of management adopted, the 
elevation and nature of the soil, its previous natural products, and 
the changes produced. 

Reports to be lodged by 1st ISovember in any year. 


§ 4. AGRICULTURAL MACHINERY, 

1. INVENTION OR IMPROVEMENT OP IMPLEMENTS OP HUSBANDRY. 

For approved Reports of sucb inventions or improvements by 
the Reporters of any Agiicultural Implement or Machine as shall 
be deemed by the Society of public utility — ^Medals or Sums not 
exceeding Fifty Sovereigns. 

Reports must be accompanied by drawings and descriptions of the 
implement or machine, and, if necessary, by a model Models, 
if approved of, will be deposited in the Society’s Museum, and 
the expense of their construction will be repaid to the Inventor. 
When machines or models are transmitted, it must be stated whe- 
ther they have been elsewhere exhibited or described. 

Models and descriptions may be lodged at any time with the Secre- 
tary. Models on a scale of 3 inches to the foot will be preferred. 


2. REAPING MACHINES. 

For an approved Report and description of an efficient Reaping 
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Maciiinea the price of which shall not exceed £20 — The 6rold Medal, 
or Ten So?ereigns. 

Eeports to be lodged by 1st November 1853. 

3. MACHCSJE FOR PREPAEINO AND MANDPACTDRINO CDAT. 

For an approved Eeport on the Machinery best adapted to pro- 
duce, by one operation, or an uninterrupted series of operations, 
pipes or tiles from clay in a rough state — Twenty Sovereigns. 

The object of the Society is to eftect economy of labour, by dispen- 
sing, if possible, with the separate application of power, as gene- 
rally employed at present in milling, screening, and moulding the 
clay, and to substitute for these a continuous process, from the 
entrance of the rough clay to the delivery of the moulded tile or 
pipe. 

Eeports to be lodged by Ist November 1853. 


‘ 4. MACHINERY FOR FIiAX, 

Pop an approved Eeport on Machinery for preparing Plax--* 
Twenty iSovereigns. 

The Eeport, with Drawing or Models, may embrace all or any part 
of the Apparatus or Machinery required in the preparation - of 
PIaz, from the separation of the se^ to the state in which it is 
delivered to the heckler, 

Eep^ts to be lodged by Isl November 1853. 

6. BEST CONSTRUCTION OF PLOUOH. 

For an approved Eeport on different descriptions of Ploughs for 
different purposes— The Gold Modal, or Ten Sovereigns. 

The attention of Competitors is particularly called to the importance 
of securing increase of depth without increase of draught. The 
Eeporter should consider the merits of the Swing Plough, as com- 
pared with English Wheel Ploughs, such as Busby^s or Howard’s, 
and the comparative advantages of the Scotch Ploughs which give 
a high crested shoulder, and which give a rectangular shoulder. 
The best descriptions of subsoil and trench Ploughs should also 
be advert^ to. 

n.. Ic beJod^ by lei November 1853^ - 
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6. THRASHING MACniNKS. 

For an approved Keport and description of a Thrashing Ma- 
chine, embracing the best combination of the English high speed 
drum, with the Scotch appairatns for shaking, dressing, &c., in 
Machine thrashing* The Eeport must be accompanied with Draw- 
ings of the arrangements — Twenty Sovereigns. 

Reports to be lodged by 1st November 1853. 

7* POTATO LIFTER, 

For an approved Eeport and description of an Implement calcu- 
lated to lift Potatoes more expeditiously and economically than the 
Graip, and more efficiently than the Common Plough — The Medium 
Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st November 1853. 

8. APPLlCATIOir OF IROlSr. 

For an approved Report on the more general application of iron 
to the purposes of the Farm, as a material for carts, waggons, 
tram-rails, flakes, stable and byre fittings, shed-pillai’s, rick- 
stands, &c., The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1863. 


CLASS IL 

LIVE STOCK— DISTRICT COMPETITIONS. 

§ 1, CATTLE. 

BISTRIOTS. 

1. The Parishes of GariJy^ Caimie, 

Forgue^ and Frumhlade^ and that pari of the Parish 
of Gahrach^ in the Coimtg of Aberdeen. 

2. The County of Kinross. 

3. The District in the West of Perthshire^ compi^ehending 

the Parishes of Callander^ Kilmadochj Kincardine^ 
Cowrie^ Balquhidder^ Aberfoyh^ and Pert af Mon^ 
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teith^ with that part of the District of Breadalbane^ 
camprising Glenlochy^ Glendochart^ and Glenfalhch. 

4 . The County of Fife. 

5 * The County of Wigtoion. 

6 . The County of Linlithgom. 

7 . The DistHct of Nithsdale^ comprehending the Parishes of 

KirJcconnely Banquhar^ Durrisdeer^ Morton, Close'- 
burn, KirJcmahoe, Kirhnichael, Dumfries, Carla- 
verocjc^ Timvald, Torihorwald, Holywood, Dunscore, 
Glencairn, Keir, Penpont, and Tynron, in the County 
of Dumfries; andTroqueer, Terregles, and Irangray, 
in the Stewartry of Kirkcudbright 

8. The Districts of Tthanside and Formartine in the County 

of Aberdeen, 

9 . The County of Inverness, 

Class L 

1. Tor the "best BuH, of any pure Breed, not exceeding eight 
years old, belonging to a Proprietor or Factor — The Silver Medal. 

2. For the Best Bull, of any pure Breed, calved before 1st 
January 1851, and not exceeding eight years old, belonging to a 
Tenant or Proprietor fanning the whole of his own lands-^Ei^t 
Sov^igns. 

3. For the second best-r-Fonr Sovereigns. 

4. For the best Bull of any pure Breed, calred after 1st January 
1851, belonging to a Tenant or Proprietor farming the whole of his 
own lands — ^Five Sovereigns. 


Class 2. 

1. For the best pair of Heifers, of any pure Breed, of two years 
old (if Highland Breed, three years), belonging to a Tenant or a 
Proprietor farming the whole of his own lands—Five Sovereigns. 

2. For the second best — Three Sovereigns. 

The Sooiaty’s Preiniunas are granted to each District fbr three alterijiate 
years, it being understood, as a condition, that the Districts shall, in 
the two Intermediate years, continue the Oompetitions, by offering a sum 
th^givmby the 
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In 1853, 

Nos. 1, 2, 3, 4, 5j 6, 7, and 8, are in Competition for the Society's 
Premiums. 

No. 9 will compete for Local Premiums. 


Conveners of Committees, 

For the First District — ^The Duke of Bichmond, and Bobert Simp- 
son, Esq. of Cobairdy. 

For the Secoisd District — Sir Graham Graham Montgomery of Stan- 
hope, Bart., and Charles Stein, Esq. of Hattonburn. 

For the Thirb District — John Burn Murdoch, Esq. of Gartincaber. 
For the Fourth District — ^The Earl of Leven and Melville, and James 
B. Femie, Esq. of Kilmux. 

For the Fifth District — Bobert Vans Agnew, Esq. of Bambarroch, 
For the Sixth District — The Earl of Eosebery, and George Falconar, 
Esq. 

For the Seyeetth District — ^The Duke of Boccleuch, and William 
Maxwell, Esq. of Carruchan. 

For the Eighth District — Bear Admiral the Hon. Wm. Gordon, M.P., 
and John Leith Boss, Esq. of Arnage. 

'For the Ninth District — ^Arthur Forbes, Esq. of Culloden. 

RULES OF COMPETITION. 

1. The Members of the Society connected with the respective Districts are 
appointed Committees of superintendence for regulating the Competitions ; 
three Members to be a quorum. 

2. The Convener of each District will summon a meeting of Committee, not 
iater than the 20th of May, for the purpose of determining the time and place 
of Competition, the nomination of Judges, and other preliminary arrangements. 
The time and place will be publicly intimated by Conveners, in such a manner 
as m^y appear to theiR niost effootuat The Meetings W open to all Members 
of the Society. 

3. The Oompeiitrons must take place bet^jreen the Isfc of June and the 1st 
of October. The animafc exhibited must belong to one of the pure Breeds — 
Short-horn — ^Ayrshire — Polled Galloway, Angus, or Aberdeen — Highland. 
The BuHs may be of one Breed, and the Peifers of another. The Qp^ttee 
shall select the Breed, and specify it in the returns. 

4. Stock of an inferior description, or which does not fall within ^e pre- 

scribed regulations, shall not be placed for Competition. The Premiums shall 
not be divided. No Money Premium shall be ac^udged, unless there are three 
Lots exhibited, and not more than one-half unless there are six. A Compe- 
titor may exhibit two Lots in each Class. For the Medal, two Lots authorise 
an award. ^ 

5. An animal which has gained the Socie^*s first Premium at a previous 
District or General Show is inadmissible, except for the Medal; and one 
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whicli has gamed a second Money Piemium cam only thereafter compete for 
the first. The same animal cannot be entered for the Medal and the Money. 

6. A Tenant may compete with Proprietors and Pactors for the Medal with 
a Bid! which has gained the first Money Premium at a previous Show. When 
there is any doubt as to whether a Competitor should be ranted as a Proprie- 
tor or a Tenant, the point is left to the decision of the Local Committee. 

7. A Bull, the property of two or more Tenants, may compete, although the 
Exhibitors may not be joint Tenants, Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Bulls for which the Money Premiums are awarded mu 5 t serve in the 
District at least one season ; and the rate of service may he fixed by the Com- 
mittee. 

9. Blank Eeports and Betums will be furnished to the Conveners of the 
different Districts. These must, in all details, be completed and lodged with 
the Secretary on or before the 15th of October next. 

10. It is to be distinctly understood, that in no instance does any claim lie 
against the Society for expenses attending a Show of Stock, beyond^lhe amount 
of the Premiums offered ; and that all Premiums not applied for within two 
years from the term of payment (10th February 1854), shall be forfeited. 

11. A Report of the Competition and Premiums awarded at the intermediate 
Local Shows, in the several Districts, signed by a Member of the Society, must 
be transmitted to the Secretary, on or before the 15th of October in each year. 

I 2. DBAUGHT HORSES. 

DISTRICT. 

The District in connexmi with the Glasgovo Agricultural 

Society. 

Mark Sprot, Esq., of Gamkirk, Convener of t . ! 

Forty Sot^^igns, of wMcL t^aty are contrihuted "by the Local 
Association, will l>e awarded as follows : — 

1 . For the Best Stallion, for ^icnltural purposes, not under 
thi'ee years and nine months, and not above twelve years old — 
Twenty-fire Sovereigns. 

2. For the best Mare, for agricultural purposes — Ten Sove- 
reigns. 

3. For the best Filly, foaled after 1st January 1851 — ^Five 
Sovereigns. 


RULES OP COMPETITION. 

1 . The Members of the Society in the District are appointed a Committee 
of Superintendence, as in No. 1 of the Regulations for the Cattle Competi- 
tions ; ^d they will be convened on or before the 10th of March, in the same 
manner and for purposes similar to those indicated in the said Regulations, 

2. The time and place of Competito to be fixed by the Convener, with 
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the cotieurrence of the Committee, and to be published by him in due time, 
and in such manner as shall be thought most ejffectual for the information of 
those interested, 

3. If fewer than three animals be exhibited in any class, half the Premium 
only can be awarded. The Pegulations for Cattle Shows, in regard to the 
previous intimation to the Committee and Competitors — the power of the 
Committee to exclude stock, if the animals produced shall be of inferior cha- 
racter — extra expenses — ^the period within which Premiums must be applied 
for, and the manner in which the Report is to be certified and transmitted to 
the Society, are severally applicable to the Premiums for Horses. Evidence 
must be produced that the Prize Stallions have had produce. Mares must 
have foals at their feet, or be in foal, and in the latter case, payment of the 
Premium will be deferred till Certificate of birth. 

ENTIRE COLTS. 

Note. — The Society being anxiol3^ to promote the improvement of 
Draught 'Horses by encouraging the rearing of entire Colts, Stal- 
lion premiums are limited to a period of two years, and succeeded 
fey premiums for other two years within the same District for entire 
Colts. 


1 . The District of Annandale. 

Viscount Drumlanrig, M.P., Convemr of Committee. 

2 . The County of Dumbarton. 

Alex. Smollett, Esq., of Bonhill, M.P.^ Convener of Committee. 

1. For the best entire Colt, for agricultural purposes, foaled 
after 1st January 1851 — Six Sovereigns. 

2, ^ For the best entire Colt, for agricultural purposes, foaled 
aft^ 1st January 1852— Four Sovereigns. 

^ Jf fewer than three animals be exhibited in either class, only half 
the Premium can be awarded. 


% 3. SHEEP- 

1. LEICESTER BREED. 

DISTRICTS. 

1 . The Chuniy of Forfar. 

2 . The GomJty of Danff^ and that fart of Idle Gomty of 

Aberdeen in cornieceion with the Banffshire and Turnff 
District Agricultural Assodaiion. 

3 ^ The District of Buchan in Aberdeenshire. 

4 . The Counties of Edinburgh and Haddington. 

D 
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1. For the best Tup of any age, belonging to a Proprietor or 
Factor-^-The Silver Medal. 

2. For the best Tup of any age—Fiye Sovereigns. 

3. For the best two Shearling Tups— Five Sovereigns. 

4. For the best Pen of five Ewes, not less than two Shear — ^Five 
SoT^gns. 

5. For the best pen of five Gimmers or Shearling Ewes--Four 
Sovereigns. 

The Money Premiums are restricted to Tenants and Proprietors 
farming their whole properties. 

In 1853,— 

N«s, 1 and 2 are in competition for the Society’s Premiums. 

Nos. S and 4 will compete for Local Premiums. 

Conveners of Committees, 

Fob the First District — Sir James Eamsay of Bamif, Bart., and 
William Macdonald Macdonald, Esq. of St Martins. 

Fob the Secoito District — Alexander Morison, Esq. of Bognie. 

Fob the Third District — James Ferguson Esq. of Kinmundy. 

For the Fourth District — James Aitchison, Esq. of Alderston. 

2. CHEVIOT BREED. 

DISTBICTS. 

1 . The of AnnmdaU and JEhkdaU in Dumfries- 

- ' skire^ and Imdesdede 4n Boctiimrghshire. 

2 . The Island of Skye. 

3 . The Go%inty ofRoxhirgh. 

1. For the best Tup of any age, belonging to a Proprietor or 
Factor — The Silver Medal. 

2. For the best Tup of any age— Five Sovereigns. 

3. For the best two Shearling Tups— Five Sovereigns. 

4. For the best Pen of Five Ewes, not less than Two Shear — 
Five Sovereigns. 

5. For the best Pen of Five Gimmers or Shearling Ewes — Four 
Sov^?eigns. 

The Mon^ Premiums are restricted to Tenants and Proprietors 
fanning ibrit whole propertied. 
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In 1853,— 

Kos. 1 and 2 are in competition for the Society’s Premiums. 

No. 3 will compete for Local Premiums. 

Conmner^ of Committees, 

For the First District — Hobert Johnstone Douglas, Esq. of Lockerhy. 
For the Second District — ^Lord Macdonald, or his Factor. 

For the Third District — John Ord, Esq. of Muirhouselaw. 

3. BLACK-FACED BREED. 

DISTRICTS. 

L The adjoining parts of the Gmntm of Ferth^ and 

Inverness,^ vmder Bh^hfaoed Sheep, 

The Islands of Lewis and Harris, 

3. The District of Qowal in Argyllshire, 

1 , For the best Two Tups, not exceeding four Shear, belonging 
to a Proprietor, or to a Tenant paying more than £150 of yearly 
rent— Fire Sorereigns. 

2, For the best Two Tups, not exceeding Four Shear, belonpng 
to a Tenant paying not more than £150 of Benb— Five Sovereigns. 

3, For the best Pen of fire Ginamers or Shearling Ewes, belong- 
ing to a Proprietor, or to a Tenant paying more than £150 of 
Eent— Four Sovereigns. 

4, For the best Pen of five Gimmers or Shearling Ewes, belong- , 
ing to a Tenant paying not more than £X50 of Eent— Four Sove- 
reigns* 

In 1863,— 

Nos, 1 and 2 are in competition for the Society's Preiiaiuins. 

Ho. 3 will eomp^ Loaal ^ ^ , 

X Conveners of Committees, 

For the First District — S ir Eoberi Menzies of Menzies, Bart. 

For thb Second District — Sir James Bfatheson of Lewis, Bart., M.P. 

For the Third District — ^Robert Maclachlan, Esq. of Maclachlan. 

EuiiES or coMRirrmoN. 

1, The Members of the Society in the sermi Districts are appointed Com- 
mittees of Superintendence, as _in Noe, 1 and 2 of the Regulations, for Cattle 
Competitions, and they shall he convened by their respective Conveners on or 

D 2 
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before the 20tb of May, in tbe same manner, and for tbe same purposes as 
specified in tbe said Regulations. 

2. Tbe Competitions shall take place between tbe 1st of June and tbe 1st 
of October, and tbe time and place must be publicly intimated by each Con- 
vener witbin bis Distinct. 

3. Tups sbaE bave served tbe usual number of Rwes, for at least three 

weeks during ibe previous season. All prize Tups must serve witbin tbe 
Districts during tbe following seasons. Tbe Competifions are op^ to Tups not 
belonging to the Districts, provided they are left to serve in tbe»^^ mufet 

bave reared Lambs during tbe season. Ewes and Glmmers must be taken 
from regular breeding birsels. 

4. Animals must not be dipped earlier, nor otherwise, than tbe Stock to 
which they belong. 

5. Tbe Premiums shall not be divided. No Money Premium shall be ad- 
judged unless there are three Lots exhibited, and only one-half if there are 
not six Lots. Each Competitor may show two Lots. For tbe Medal, two Lots 
autbcrise an award. Tbe other regulations for Cattle Competitions — in re- 
gard to tbe placing of Stock — tbe exclusion of Animals which bave gained 
Premiums at previous shows — ^tbe right of a Tenant, under certain circum- 
stances, to compete for tbe Medal — tbe regulation as to expenses — tbe period 
witbin which Premiums must be applied for — tbe manner in which tbe 
Reports must be certified and transmitted — are applicable to tbe Premiums 
for Sheep. 

6. The Society gives these Premiums in alternate years for three Competi- 
tions in each District, if, during tbe intervening years, Premiums are awarded 
by tbe District to an amount not less than one-half of the Society’s Premiums, 
and for tbe same description of Stock, 

y. Blank Reports and Returns of Competitions will be fumisbed to tbe 
Conveners of Districts. These must be accurately filled up in all details, 

signed by tbe Convener, and transmitted to tbe Se<?retary by tbe 15tb of 

* ' ' 

i SHEEP. 

The S3 t^ Medal will he given to the best Sheep-sheaxer in each 
of tbe Kstricts in wHch the Premiums for sheep are in operation. 

COJCDITIOjrS. 

A guarantee must be lodged with tbe Secretary by tbe 20tb of May, 
that Money Premiums wili be awinded at each Competition, te tbe^aineunt of 
not l^s than £2. 

2, The Distari^, Opiiveners for the Si^eep Premimm shall fix Ibe time and 
pilaoe c£ CompeEtion, make ^ ne<»ssary arrang^Enents. 

3, Tbe Me^ shall not be awarded unless tbo^ are three Competitors; 
and it shall always accompany tbe highest Money Premium ; if two or more 
Lots appear to be equally well executed, preference shall be given to that 
executed within tbe shortest time. 

4* Tbe Conveners shall report the particulars of tbe Competition and tbe 
award of tbe Judges to tbe Society, along with tbe Report of tbe Sheep Pre- 
miums in tbe District. . , 
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§ 4. SWINE. 

The District in connexion with the PenicuicTc Agricultural 

Association. 

Convener — ^The Eight Hon. Sir George Clerk, of Penicuik, Bart. 

1. For the best Boar, belonging to a Proprietor or Factor — 
The Silver Medal. 

' 2. For the best Boar — ^Four Sovereigns. 

3. For the second best — Two Sovereigns. 

4. For the best Breeding Sow— Three Sovereigns. 

&. For the second best — One Sovereign. 

The Money Premiums £ffe restricted to Tenants, and Proprietors 
farming their whole properties. 

The Regulations for Cajtils Competitions, pages 35 and 36, are to be held 
as applicable to the Premioms for Swine ; and the Convener and Committee 
of the Society’s Members in the District are accordingly referred to them. 


CLASS III. 

DAIRY PRODUCE. 

DISTRICT. 

The County of Renfrew. 

Convener — ^Archibald Campbell, Esq. of Blythswood. 

1. BUTTER. 

To the Tenant, or Proprietor farming the whole of his, owr 
lands in the District, who shall exhibit the best sample of cmned 
Butter, not less thsui 14 lbs.— Tio^ Soyeragns. 

. Fm* the second best— Two Sorermgaa. . 

For the third best — One Sovereign. 

To thfe Proprietor in the District who shall exhibit the best 
sample of Batter — ^The Silver Medirf. 

2. CHEESE. 

To the Tenant, or Proprietor farming the whole of his own 
lands in the District, who shall exhibit the best couple of Cheeses 
made from Sweet Milk— Three Sovereigns. 
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For the second best — Two Soyereigns. 

For the third best — One Sovereign. 

To the Proprietor in the District who shall exhibit the best 
Cheese — The Silver Medal, 


CONUITIONS. 

1. The Members of the Society, resident within the District, are appointed 
a committee of supermtendence, for the purposes expressed in the Begiktions 
for cattle competitions. 

2, Competitors must certify that the Butter and Cheese exhibited by them 
are average specimens of the produce of their Dairies in 1853 ; and that the 
qiiantity produced during the season has not been less than 1 cwt. of butter, 
or 2 cwt. of cheese. The committee shall fix such General Regulations as 
they may consider proper — and, in particular, the time and place of competi- 
tion. ]Si the event of two or more competing Lots being deemed equal in 
quality, the Premium will be awarded to the competitor who shall have cured 
the Ifiiger quantify. The successful competitors, before receiving the Pre- 
miums, are required to fyansmit to the Secretary a detailed Report of the 
whole process followed by them in the manufacture of their Butter. 

A Report of the award of the Premiums to be lodged with the Secretary of 
the Society on or before the 1st November 1853. 


CLASS IV. 

CHOPS AKB. CULTURE. 

1. SE£BS. 

The Society, with a Tiew of aiding Local Associations in the 
improTement of the different Grains, Grasses, Roots, &c., offers 
the Silyer Medal to the growers of the best Seeds of the varieties 
which may Jbe considered most adapted for the districts in which 
they are raised, and for each of which a Preminm of Two Founds 
has been awarded in the district. 

THE FOLLOWING DISTRICTS HAVE APPLIED FOR MEDALS:--- 

1. County of Renfrew: Convener, Colonel Maedowall of 

Garihland. 

1. Any variety of White Wheat. 

Ibiady Oats. 

8. A*y variety of Kdd Beans, 

4. Any varied of Fotato. 
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2. Counties of Dumfries and Eirkoudbright ; Conyener, 
James Macalpine Leny, Esq. of Dalswinton. 

1. Any yariety of White Wheat. 

2. Any variety of Barley. 

3. Potato Oats. 

4. Sandy Oats. 

5. Any other yaiuety of Early Oats. 

6. Any other yariety of Late Oats. 

7. Perennial Eye Grass. 

8. Any yariety of* Potato. 

3. District of Kintyre :• Convener, Smollett Montgomery Ed- 
dington, Esq, of Glencreggan. 

1. Sandy Oats. 

2. Bere. 

3. Mazagan Beans. 

4. Perennial Eye Grass. 

4. District of 5 ^chan: Convener, James Ferguson, Esq. of 
Einmundy. 

1. Early Berlie Oats. 

2. Perennial Eye Grass. 

5. County of Haddington : Convener, James Aitchison, Esq. 

of AJderston. 

/ 

1. Bed Wheat, 

2. (Jhevalier Barley. 

' 3. Any othor variety of Barley. 

4. F(^ato (Bsfee. 

5 . Late Angns Oats. 

6. Hopetoon Oats. 

7. Any other variety of Oats. 

8. Any variety of Field Beans. 

6. District of Westeb Boss : CSontener, Sit Evan Haok^zie 
of Kilcoy, Bart. 

1. Any variety of WMte Wh«it. 

2. Any variety of Barley. 
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3. Any yariety of Oats. 

4. Porennial Eye Grass. 

7. District of PoRRES : Conyoner, C. L. Gumming Brucej Esq[* 
of Boseisle, M.P. 

1. Any yariety of White WTieat. - . 

2. Any Tariety of Baiiey- 

3. Any yariety of Early Oats. 

4. Any yariety of Late Oats. 

5. Perennial Eye Grass. 

8. County of Inverness : Conyener, Arthur Forbes, Es<i. of 
Ciilloden. 

1 . Any variety of White Wheat. 

2. Any variety of Barley. 

3. Any yariety of Oats. 

4. Perennial Eye Grass. 

9^ County of Nairn: Convener, James C. Brodie, Esq;; of 
Lethen, 

1. Berlie Oats. ^ . 

2, Perennial Eye Grass. 

10^ County of that part of the County of Aberoeen 

Bcmf^re md Trmiff District Agricultwrcd 
Assoda^m : Conyener, Atexander Morison, Esq. of Bognie. 

1. Any yariety of Early Oats. 

2. Chevalier Barley. 

3. Any other yariety of Barley. 

4. Perennial Eye Grass. 

CONDITIONS. 

1, In eaek Distriol the Convener, appointed by the Society, will fijc the 
ihae and ^abe of dompeHfion, ap^int the Judges, and make all other neces- 
sary airangeaiei^ in ooncnrrenee with the oiher Members of the Society, and 
the Local Aasoe^tioga. of the District. Conveners wRI be foniished with blank 
"schedules for leteming fije awards. 

2. The quantity shewn in Competition by each Grower must not be less 
than three quarters of earii varkffy of grain, two quarters of Beans, Pease, 
Yetehes, or Grass Seeds, and half U ton of Potatoes. There must at least be 
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two Competitors. The sum of £2, awarded by the District, may be divided 
into two Premiums. 

3. The Judges shall be guided in their awards — ls«, By the purity of the 
Seed ; 2d, By its freeuess from extraneous Seeds ; and, 3d, Where there is 
an equality in these respects, by the weight. Competitors must have pre- 
viously certified that the Grain, Grasses, Beans, &c., exhibited, are fair average 
specimens of what have been thrashed, and that the lots have in no way been 
picked or sorted. 

4. Each Competitor to whom a medal shall be adjudged, must immediately 
transmit to the Society’s Museum, George lY. Bridge, Edinburgh,free of ex- 
pense, a sample of the Seed. If it is grain or grass, the quantity must not he 
less than two quaris. 

5. The returns must shew, as accurately as possible, the produce per im- 
perial acre, as also the altitude, exposure, and nature of the soil on which the 
crops were raised, together with the dates of sowing and reaping, and, in the 
case of grain or grass-seed, the weight per bushel. The varieties, for which 
Premiums have been given, must be named. Beports of the several Compe- 
titions must be lodged by the 15th of October. 

The Medals will be continued in each District for five consecutive years. 
Applications from other Districts must be lodged with the Secretaiy of the 
Society by 1st of November next. 

2. TURKIP SEED. 

(1.) PURPLE TOP SWEDE — GREEN TOP YELLOW— PURPLE TOP 

YELLOW. 

DISTRICT— THE COUNTIES OP EDINBURGB:, HADDINGTON, AND 
LINLITHGOW. 

For the most approved quality of Seed of the following varieties 
of Turnip, — Purple Top Swede (Skirving), Green Top Yellow 
Purple Top Yellow Bullock, grown in the Lotfaians in 1854, 
from of mature selected and transplanted roots, the quan- 

tity of each vaiuety raised being not less than Ten Quarters — The 
Gold Medal, or Ten Sovereigns, for each variety. 

(is ^ ' 

(2.) GREEN TOP ,V|5L^0W. - ^ 

DISTRICT— THE ISLAND OP ORKNETT. 

For the most approved quality of Green Top Yellow TmmipSeed 
(Pollexfen variety), groTO in Orkney, in 1854, from the seed of 
mature selected and transplanted roots, the quantity raised being 
not less than Three Quarters. The Medium Gold Medal, or Five 
Sovereigns. 

There being reason to apprehend that Turnip Seed degenerates wheti 
raised from roots imperfectly developed, the- seed must be sown 
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not later than the 15th of July. At least two acres of each 
variety intended for competition must be grown in 1858^ from 
the same seed for a general crop^ which, Vhen at maturity, will, 
along with the seed crop, he inspected by a Committee of the 
Society, who will be guided by the purity of the stock ; the sym- 
metry and size of the roots ; the apparent hardiness of the variety ; 
and its apparent capability of yie&ing a bulky crop. 

After the insfocticui, 20 rooie of eaob crop (general and urop), 
tost be sent to the Society’s Museum, free of charge. 

Intima^to of intention to compete must be lodged with the Se- 
cretary by the 20th of July, accompanied by a certificate that 
the seed was sown by the 15th- 

When a party intends to compete for more than one sort, the different 
varieties must be properly isolated, and in no case shall two sets 
be allowed to stand for seed contiguously. 

A certified statement of the extent of ground under crop, and of the 
quantity of clean marketable seed harvested, must be lodged with 
to Secretary on or before to 1st of November 1854, and at 
same time a sample of not less than two quarts of the seed must 
be transmitted, free of charge, to the Museum. 

3. affiOSK CEOPS Oir BMAhh poissessiqks. . 

With the Tiew of improving to cultivation of small possessions, 
by the introduction of Green Crops, the following Preminma# one- 
hsdf of which is contributed by the respective Districts, will be 
awarded ^ 

tili %eat Sov^gni* 

For to seexto best do. --^Two-aad-a-half Sovereigns. 

For to third best do. — One-and-a-half Sovereign. 

For the fourth best do, — One Sovereign. 

DISTEICTS. 

1. The Parishes of Kenmore and KiLLm, including the portion of 
the Parish of Wbem on Loch Tay. — Convener, The Marquis of 
Breadalbane. 

2. The Island of Sets.— C onvener, Lord Macdonald, or his Factor. 

3. The Quoad Sacra Parish of New Pitsiigo. — C onvener, Sir 
John Stuart Forbes of Pitsligo, Bart. 

COimiTIONS. 

1. The oampeHtion to be limited to Tenants bocupying not nmre than 40 
acres of land. 
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S. The quantity of ^otmd ilndef Green Crop to he fixed hy the Conveners, 
— at least one-hahf of the Green Crop to he Turnips, and that portion which 
is in Gre^ Crop in 1853 should he sown out, with sufiScient quantities of 
Clovers and Rye Grass, with the White Crop in 1854. 

3. The names of intending Competitors must be intimated to the Convene 
ers appointed by the Society, on or before the 15th day of May 1853 ; but 
after that date no additional name shall be received. 

4. Should there he only one Competitor, the Committee may allow him such 
portion of one of the Premiums as they may think merited. The Committee 
may withhold all or any portion of the Premiums* 

5. The Inspectors, to he fixed hy the respective Conveners with the assist- 
ance of such other Members of the Society as may attend, shall decide the 
Premiums, 

6. The awards to he intimated to the Secretary of the Society on or before 
the 1st of November in each year ; mdL Conveners are particularly request- 
ed to state in their reports the propo^on of each Lot cropped, as al^ve men- 
tioned, and to offer any suggestions which they may consider of importance. 

Similar Premiums will he given in five additional Parishes for 1854, and 
three succeeding years, on guarantees for the payment of one-half of the Pre- 
miums being lodged with the Secretary oh or before the 1st December next. 

4. PLOUGHINa COMPETITlOirS. 

The Silver Medal will be given to the Winner of the first Pre- 
mium at Ploughing CompetitionSj, where there are fifteen Ploughs, 
and Premiums to the amount of Three Sovereigns are awarded. 
To authorise the issue of fchd Medal, a Report, in the following 
terms, must be made to the Secretary, within three months of the 
date of the Competition, by a Member of the Society who was 
preset. 

I of ^ Member of the Highland 

and Agricultural Society, hereby certify, that I attended a Plough-, 
ing competition at on the wh^ 

ploughs competed ; of hmd was a^dgued to each, and 

hours were allowod for the execution of the work. 
The sum of £ was awarded in the foBowing propor- 

tions, viz. : 

[Here enumerate the names and designations of snccessfol com- 
petitors.] 

A Ploughman is to receive no a^stanoe, and his work is in no re- 
spect to be touched hy others. 
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Xn estimating tlie wopIc of Competitors, attention shodd be directs to its 
sufficiency below, as well as to its neatness above, tbe surljaqe. 

On land of average tenacity, tbe rate of plongbing should be not less than 
' will turn over an imperial acre in ten hours. 

A Pkpglmaan ean not cany more than one Medal in the same year* , 

MEDAXiS IlSr AID OF PEEMiTOS OIVEK BY DOOAL BOOIETIES. 

The Society being anxious to co-operate with local Associations 
in their efforts to promote improvement, will give a limited »ttmber 
of Medals annually, in addition to the Money Premiums which may 
he awarded to Tenants by such Associations — 

I 

1. For the best managed Farm. 

Applied for by the Nairnshire Farming Society. — Convener, James 
Campbell Brodie, Esq. of Lethen. 

By the District of Ballindalloch. — Convener, Thomas Macpherson 
Grant, Esq. 

By the Inverness Farmers* Society.- — Convener, Arthur Forbes, 
Esq. of CuUoden. 

By the Garrick Farmers’ Society. — Convener, P. W. Kennedy, Esq* 
of Drumelian. 

" 

2. For the best managed Dairy. 

Applied for by the Bute Farmers’ Society. — ^Convener, Thc^-Gib^ ^ 
son, Esq. of Spittal, M.D. 

3. For tho 

AwUed for by the Tihaas^ “ Farmers’ Club. — ^Convener, Charles 

^ ^ ef F^Kont.* 

By ^ Bttle Farmers’ Society, — Convener, Thomas Gibson, Esq. of 
Spitlal, M.D. 

By the Lower Annandale Agricultural Society. — Convener, Colonel 
Graham of Mossknow. 

By the Inverness Farmers’ Society. — Convener, Arthur Forbes, Esq. 
of CuUoden. 

By the District of BreadaJbane. — Convener, The Marquis of Bread- 
albane. 

By the Dalrymple Farmers’ Society. — Convener, James Campbell, 
Esq. of Ckaigie. 

4. For the best kept Fences. Mo application, 

5. For the best kept Dunghill. 

Applied for by the District of Breadalbane.— -Convener, The Mar- 
quis of Breadalbane. ' 
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6. For the greatest extent of Land, in proportion to the size of 
t!.e Farmj snbsoiled or ti'encli ploughed. No application. 

7. To the Labourer most expert and efficient in opening and 
filling Drains, and otherwise executing the works necessary in tho- 
rough Draining. 

Applied for by the Nairnshire Farming Society. — Convener, James 
Campbell Brodie, Esq. of Lethen. 

By the Carrick Farmers'* Society, — Convener, P. W. Kennedy, Esq. 
of Drumellan. 

8. To the Labourer most expert in Catting Hedges. 

Applied for by the East of Berwicksbhe Farmers^ Club. — Convener, 
David Milne Home, Esq. of Wedderbum. 

The Medals to be issued will be limited to ten in each dass. Ee- 
ports of the several Competitions must be lodged by the 15th of 
October, and applications for 1854 must be lodged by 1st Novem- 
ber next, accompanied with a guarantee, that, in addition to the 
Medal, Premiums of not less than £3 will be given by the District 
applying. 


CLASS V. 

COTTAGES AND GAEDENS. 

1} i 

The following Premiums are offered for competition in the Pa- 
rish^ Itftermentioned. The Medals and one-hatf of the Premiums 
are given by the Society, and the other half is contributed by the 
respeetiTO Parishes^ - ^ 

, ^ ^ ' 

, , 1; coafA4Es»._j, ; . , - 

1. Por the best kept Cottage ia each Parish— One Foand Piro 
Shillings ; and where there axe four' ConipetitOTSi~TIie Silrer 
hCedal. 

2. Por the second best — One Pound. 

3. Por the third best — ^Fifteen Shillings, 

2. OAEBBNS. 

1. Por the best kept Cottage Garden in each Parish — One Pound 
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Fiye Shillings ; and where there are four Competitors — The Silyer 
Medal. 

2. For the second One Pound. 

3. For the third best— Fifteen Shillings. 

rABIBSBS. 

County of Ah&rdeen. 

Ei.U)N. — CS onvener, Charles Napier Gordon^ Esq^. of Eslemont. 

County of Ayr, 

Dalsthple. — C onyener, John Cogan, Esq., Cassilis House. 

County of Dumbarton, 

'BoTfB.tLU — Conyener, Alexander Smollett, Esq. of Bonhili, M.P. 

County of Forfar, 

Ckaig. — C onvener, William M. Macdonald, Esq. of St Martins. 

County of Lanark, 

Colter. — ^Conyener, Williana Handjside, Esq. of Cornhill. 

Lamikgtoit. — C onvener, A. B. B. Cochrane Wisheart Baillie, Esq. of 
Lamington ; in his absence, Bob, Paterson, Esq. of Birthwood, 

' County of Perth, 

MomOH, — Ooeyfinmr, Arehil^ Butler, Esq. trf Easkally. 

Boherfe Graham, Esq, of Bedgorton. 

’ County of Roxburgh, 

Yetholm. — C onvener, Adam Brack Boyd, Esq. of Cherrytrees. 

County of Stirling, 

Hillearj^. — ^C onvener, John Buchanan, Esq. of Carbeth. 

(COHWTKms. 

1. Competitioiis may take place in the different Parishes Cottages and 
Gardens, or for ehher separately. 

2. In either case, the occupiers of Gentlemeii's Lodges and Gardeners’ 
Houses are excluded, as well as Gfentiemen’s Seryants occupying CJottages in 
the policies, or on land in the natural possession of their masters. The inspect 
tion must be completed by the 1st of October. In making the inspection, 
the Conveners may take the assistance of any competeni judge. 
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3, Tiie animal valn^ of each Cottage, with the ground occupied in the 
parish by a Competitor, shall not exceed £5 sterling ; and there must at least 
be three Competitors in each District. A Cottage or Garden which has gained 
a Premium in a previous year, cannot compete again for the same or a lower 
Premium. 

4. If the Cottage is occupied by the proprietor, the roof must be in good 
repair ; if the roof is of thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior, and the external conveniences must be clean 
and orderly, — the windows must be free of broken glass, clean, and afPord- 
ing the means of ventilation. Dunghills, and all other nuisances, must be 
removed from the front and gables. In awarding the Cottages Premiums, pre * 
ference will be given to Competitors, who, in addition to these requisites, have 
display^ the greatest taste in ornamenting the exterior of their houses, and 
the ground in front and at the gables. In the event of there not being three 
Competitors, it will be in the power of the Committee to award one-half of the 
Premium, if the merits of the Cottage or Garden shall appear to be such as to 
deserve it. 

In estimating the claims for the Garden Premium, the Judges should 
have in view — the sufficiency and neatness of the fences ; the cleanness of the 
ground, and neatness of the walks ; the quality of the crops, and general pro- 
ductiveness of the garden ; and the choice of crops, 

0. Eeports, stating the number of Competitors, the names of successful par- 
ties, and the nature of the exertions which have been made by them, must be 
transmitted by the Conveners to the Secretary of the Society, on or before the 
15th of October next. 

Parishes desirous of these Premiums must lodge applications with the Secre- 
tary on or before the 1st November next. 

1. MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelve Medals to Local Asso- 
ciations, or individuals, who, at their own expense, establish Pre- 
miums for Cottages or Gardens. 

The Medals will be issued upon a Keport by a Member of tbe Society, 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or Gardens. The same individucd shall not receive more 
than Two Medals in five years. The BejK>rts to be lodged with the Se- 
cretary on or before the 15th of October 1853. 

2. IMPROVIKG EXISTING COTTAGES. 

To the Proprietor in Scoiland who shall Report the Improve- 
ment of the greatest number of Cottages in thg^ years 1860, 1851, 
and 1852--The Gold Medal. 

3, BUILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the erection of 
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tke greatest number of approved Cottages during tlie years 18405 
1850, 1851, and 1852— The Gold MedaL 

CONDITIONS. 

Claims for the above Premiums must be lodged with the Secretary on or 
before the 1st of October next, to allow an inspection to be made of the dif- 
ferent Cottages* The inspections will be conducted by Committees of the 
Society's Members in the different Districts; and Reports must be transmitted 
by the Conveners to the Secretary on or before the 1st December. 

The annnal value of the Cottage or Cottages separately, with garden ground, 
must not exceed £5. 

In estimating the claims of Competitors, the following points will he kept 
in view — the external appearance of the Cottages, their internal accommoda- 
tion ; the arrangements of the outhouses ; the means of drainage and ventila- 
tion ; and the expense of the building or of the alteration compared with its 
durability and accommodation. When the Cottages of one Competitor are, 
superior in style and comfort to those of another, though not so numerous, the 
Inspectors to give them the preference, provided they amount at least to three, 
and have been erected at a moderate expense. 

Parties competing to forward plans, specifications, and estimates, to the 
Society, of which, and of ail information sent therewith, copies may be taken 
for publication, if the Society shall see fit, and the originals returned to the 
parties within six months, if desired, 

4. ACCOMMODATIOlSr FOR FARM-SERYARTS, 

To the Proprietor in Scotland who shall have greeted on his 
estate, the most approved Farm-buildings in reference to the pro- 
per accommodation of Fam-^rvants — ^The Gold Medal. 

Reports, Plmis, and Spedfications, to be lodged by the 1st of JSfovem- 
ber 1853. 


AaRIOULTUEAL MEETING 

AND 

GENERAL SHOW OF STOCK AND IMPLEMENTS, 
AT BERWICK-UPON-TWEED, 1854. 

The ScKjiety will hold an AGRICULTURAL MEETING and 
GENERAL SHOW of Breeding Stock and of Implements at 
Berwick-upon-Tweed, in 1854. The List of Implements, and the 
amount of the different Premiums, will be afterwards intimated. In 
the meantime, for the information of Breeders, the following Classes 
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of T Stock are published, in each of which Money Premiums will be 
offered for the first and second best, and Tickets of Commendation 
for the third. 


CATTLE. 


CHALLENGE CUP. 

The Secretary will receive Subscriptions for a CHALLENGE 
CUP, to be given to the Best Animal, of any age or breed, in the 
C3^s of Cattle, and to Be won at three successive Shows by the 
person before becoming his property. The Subscription will 
be closed on 1st January 1^54, and the amount subscribed must 
be £100, towards which the Society will contribute £20- 

SHOEa?-HOEN BREED. 

'Bulls calved before 1st January 1852. 

Bulls calved after 1st January 1852. 

Bulls calved after 1st January 1853. 

Bull Calves, calved after 1st January 1854. 

Cows of any age. 

Heifers calved after 1st January 1852. 

Heifers calved after 1st January 1863. 

Heifer Calves, calved after 1st Jai&Ty 1854. 

POLLED BEEEDS. 

Bulls calved before 1st January 1852. 

Bulls calved after 1st January 1852. 

Cows of any age. 

.Heifers calved aft^r 1st Januarj^ 1852. 

AYBBHIEB SBEED. 

Bulls of any age. 

Cows of any age, in milk. 

Cows of any age, in calf. 

Heifers calved after 1st Janu^ 1852. 

HIGHLAND BEEED. 

Bulls of any age. 

Cows of any aga 

Heifers calved after 1st January 1851. 

B * 
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HOESES, 

FOE AOEIGTJIiTUEAIi PURPOSES. 

StalliOHS. 

Entire Colts foaled after 1st January 1851. 
Entire Colts foaled after 1st January 1852. 
Entire Colts foaled after Ist January 1853. 
Mares. 

Fillies foaled after 1st January 1851. 

Fillies foaled after 1st January 1852. 

Fillies foaled after 1st January 1853. 

SHEEP. 

LEICESTER BREED. 

Tups, not more than four shear. 

Dinmont or Shearling Tups. 

Eves, in pens of fire, not more than four sheaJ?. 
Shearlihg Eves or Gimmers, in pens of fire. 

CHEVIOT BREED. 

Tnps, not than four shear. 

Dinmont or"^earling Tups. 

Eves, in pens of fire, not more than four shear. 
Shearling Ewes or Gimmers, in pens of fire. 

BLACEFAOED BREED. 

Tups, not more than four shear. 

Dinmont or Shearling Tups. 

Eves, in pens of fire, not more than four shear. 
Shearling Eves or Gimmers, in pens of five. 

SOUTHDOWir BREED. 

Tups, not more thhn four shear. 

Dinmont or Shearling Tups. 

Eves, in pens of five, not more than four shear. 
Shearliag Eves or Gimmers, i^ pens of five. 
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SWINE. 

Boars, large Breed, 

Boars, small Breed. 

Sows, large Breed. 

Sows, small Breed. 

Pigs, in pens of three, not exceeding eight months old. 

IMPLEMENTS. 

The Manufacturers of Agricultural Implements and Machinery 
are informed, that a liberal Sum will be set aside for their Compe- 
tition, and that a List of the Articles, for which Premiums are to 
he offered, will be published in due time to admit of preparation. 


VETERINARY COLLEGE. 

This Establishment is conducted under the superintendence of 
Professor Dick, Veterinary Surgeon, the Society’s Lecturer. The 
curriculum of study embraces the principles and practice of Medi- 
cine and Surgery applied to domesticated Animals ; Anatomy and 
Demonstrations ; Pharmacy ; Chemistry ; and Materia Medica. 

Students have the advantage of assisting in an extensive practice, 
and of performing the different operations which most frequently 
occur. 

Attendance at Two Courses is required before a Student is taken 
upon trial for diploma ; and the Graduates of the College are eli- 
gible for appointments as Veterinary Surgeons in Hm? Majesty’s Ser- 
vice, and that of the "Emt India Company. 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till three 
o’clock every day except Monday. The public are admitted on in- 
scribing their names in the Visiters' Book. Persons desirous of 
preserving Models of Agricultural Implements or Machines, or 
Vegetable or Mineral Specimens, are invited to transmit them to 
the Conservator of the Museum, by ,whom they will be included in 
the Collections, if approved of by the Directors. 
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MONTHLY MEETINGS. 

Periodical Meetings are held in the Museum, when papers are 
read, and subjects in the science and practice of Agriculture are 
discussed. Strangers are admitted to the Meetings on application 
to the Secretary, but only Members can take part in the business. 

LABOBATORY. 

Dr Anderson, the Society’s Chemist, will receive communications 
on all subjects connected with the Chemical Department, at the 
Laboratory, 15 Shuttle Street, Glasgow. 

The following are the rates at which analyses, &c., are furnished 
to Members of the Society : — 

1, Complete analysis of a Soil, including determination of alka- 

lies and phosphates, £3. 

2, A partial analysis of a Soil, such as the determination of the 

quantity of organic matter, and relative proportion of clay, 
sand, and carbonate of lime it contains, 10 s. 

3, Quantitative determination of any one ingredient of a 

7s. 6d. 

4^ Complete analysis of Saline Manures and other substances, 
such as Gypsum, Nitrates of Soda and Potash, Ammoniacai 
Salts, Guano, Oil-Cake, Bone-Dust, Rape-Dust, Superphos- 
phate of Lime, £1. 

6. Testing any of the above substances for adulterations, — for 
each sample, 5s. 

This examination is sufficient to determine whether or 
not any of these substances are grossly adulterated, but it 
gives no idea of the comparative value of different Samples 
where all are genuine. 

6. Complete analysis of limestones, marls, shell-sands, etc., £1. 

7. Examining any of the above substances for the quantity of 

lime, and ascertaining in the same the presence of Magnesia 
and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s. 6d. additional for 
each substance. 

8. Complete Analysis of the Ashes of any Plant, £3. 
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9, Complete analysis of a vater, £2. 

10* Determination of the amotint of Salts in solution, and of the 
lime thrown down by boiling in any water, 10s. 

11. Analysis of Tile or Fire-Clay, £1, 10s. 

12. Examining products of Vegetation, or of the Dairy, such as 

nutritire matters in Wheat, or other grain, — quantity of 
butter or cheese in milk, 5 s. for each ingredient. 

13. Answers to Letters asking adrice on subjects within the de- 

partment of the Chemist, 5s. 

The charges for other analyses not specified in this list, will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

IKSTBUCTIOKS FOE SELECTING SAMPLES FOE ANALTSIS* 

Much inconvenience and delay having been experienced by per- 
sons sending samples for Analysis which had not been suflBlciently 
carefully selected, and were afterwards found not to represent the 
average compositiofi of the substance, it is particularly requested 
that the following instructions may he attended to as closely as cir- 
cumstances will permit. 

Manures , — A large handful of the manure should be taken from 
•each of at least five or six different pai*ts of the cargo, and if any 
lumps are, found in it, a due proportion of these should also be 
takefi. Hie whole being laid on a large sheet of paper, should be 
carefully mixed by rubbing with the hand, the lumps being broken 
down, and mixed as uniformly as possible with the powdery part* 
If this mixtui^ bb car^yBy a quantity of it not exceeding 
three ounces^ will sujBSce for the analysis. It should be folded up in 
tinfoil to prevent its becoming dry, and is most cheaply and expe- 
ditiously forwarded by post. In default of tinfoil, flte sample may 
be wrapped in double folds of strong writing paper, and if the 
paper be well rubbed with wax, so as to make it impervious 
to moisture, it will answer nearly as well. Should the manure 
contain stones, or be very moist, or should any difSculty be expe- 
rienced in making a nniform mixture, it is desirable that two or 
three pounds should be sent. 
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iSoife.— In selecting Soils for Analysis^ five or six spadefuls 
should be taken from different parts of the field, and, after being 
'spread out in a thin layer for several days to dry, it should be put 
two or three times through a fine sieve, so as to insure uniform mix- 
ture. For a complete analysis, not less four pounds should 
be sent ; for a partial analysis, three or four ounces will be suf5- 
cient. 

Waters , — For the complete analysis of a water, about two gal- 
lons are required; for the determination of the amount of salts in 
solution, and lime thrown down by boiling, a quart will suffice. A 
well water may be selected at any time, but the water of a spring or 
running stream should be taken in dry weather. The jars or bottles 
in which they are sent must be tightly corked and sealed. In the 
analysis of a mineral water, it may sometimes be desirable to deter- 
mine the amount of gases held in solution, in which [[case certain 
precautions must he observed which require the presence of a 
Chemist at the spring. 

Limestones^ Clays, Ironstones, §• 0 .— If the bed of any of these 
substance of which the analysis is required be very uniform in ap- 
pearance, a piece of two or three ounces weight, taken from 
part of it, will be enough for analysis ; but, in all cases, it is better 
to send thr^ or four chips from different parts of its tliickness. 
Sometimes, where the characters of different parts of the bed vary 
mmh, separate analyses of these portions may be requisite, in which 
case two ounc^ of each may be sent. 

Every sample sent for analysis should be distinctly labelled, and 
marked with the name and address of the sender in full, and, in the 
case of imported manures, the name of the ship should, if possible, 
be mentioned. All samples should be accompanied by a letter, spe- 
cifying the nature of the information required, and, if possible, the 
object in view, as, by doing so, much trouble and delay will occa- 
sionally be saved. 

By Order of the Directors. 


HALL MAXWELL, Secretary, 


JEdu^burgh, 6 AnBTN Pbacsb, 
lOiA Felraar^ 1853 . 
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